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MODERN SEARCHLIGHTS. 
BY FRANK C. PERKINS 

A new form of electric flashlight has been installed 
in the lighthouse tower at Heligoland by the Siemens- 
Schuckertwerke, of Nuremberg, Germany. The search- 
lights or projectors used at this installation are com- 
another page. 
arranged 120 de 


bined, as shown in the views on 
There are three lower searchlights 
grees apart, and another mounted upon the top, all 
operated automatically and driven by electric motors 
The carbons, which are fed by automatic mechanism, 
are placed in a horizontal position, as is usual with 
most large searchlights. The intensity of the light is 
30 million candle power as a minimum, and the maxi- 
mum current used is 100 amperes. The light flashes 
occur every 5 seconds, and they remain in one position 


only .1 second. 











The three searchlights mounted on the lower revolv- 
ing platform 120 degrees apart have mirrors 29 inches 
in diameter and utilize a direct current of 34 amperes 
each, the platform revolving at the rate of four revo- 
lutions per minute. The electrical apparatus was con- 
structed by the Elektricitéts-Actiengesellschaft, for- 
merly Schuckert & Co., of Nuremberg. The current is 
supplied to the tower lights by a lead iron-armored 
covered cable connected with the power station. The 
power plant consists of two steam engines directly con- 
nected to dynamos of 216 amperes capacity at a pres- 
sure of 75 volts. 

This new electric beacon is to take the place of the 
old petroleum light that so long flashed out its danger 
signals at the mouth of the river Elbe. The new 
electric light is probably the most powerful at present 
in operation. Apart from its enormous power, the 


Heligoland lighthouse is noteworthy for the fact that a 
return has been made to the old form of parabolic mir- 
ror, with a powerful light in the focus, instead of the 
usual Fresnel lenses and prisms. 

The mirrors of the Heligoland light consist each of 
a piece of silvered glass. No protection against 
weather is provided in front of the light, and it is as 
serted that none is needed. Besides the three mir 
rors mentioned, a fourth mirror and lamp is pro- 
vided, which will turn three times ag rapidly, but 
which, it is said, will be used only in cases of emear- 
gency. 

The duration of one-tenth of a second for the flash, a 
characteristic of most French beacon lights, is here 
adopted for the first time in Germany. It is, however, a 
question whether these brief durations have not been 

(Continued on page 133.) 
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A GREAT SEARCHLIGHT OF 316 MILLION CANDLE POWER, FITTED WITH IRIS SHUTTER. DIAMETER, 6 FEET, 6 INCHES, 
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THE NEW CHEMISTRY. 

Just what shall be done with the newly-discovered 
radioactive substances is a problem that perplexes 
every thinking physicist. They refuse to fit into our 
established and harmonious chemical system; they 
even threaten to undermine the venerable atomic the 
ory, which we have accepted unquestioned for well- 
nigh a century The profound mathematical deduc- 
tions of the modern school of English physicists, based 
upon the startling phenomena presented by the Roent 
gen and Becquerel rays, as well as by the emanations 
of radium and polonium, may compel us to change our 
notions of ultimate units to such an extent that the 
old-time atom may be compelled to give place to some 
thing infinitely smaller. The elements, once conceived 
to be simple forms of primordial matter, are boldly 
prociaimed to be minute astronomical systems of 
whirling units of matter. This seems more like scien 
tific moonshine than sober thought; and yet the new 
doctrines are accepted by Lodge, Crookes, and by Lord 
Kelvin himself. 

The abandonment of the atom, at first faintly ad 
vocated, is now seriously discussed When it is con- 
sidered that radium, despite its prodigious radio-activ- 
ity, loses an inappreciable amount of its mass—an 
amount caiculated by Becquerel to be one gramme in 
a billion years per square centimeter of surface—the 
enormity of the atom and its utter inadequacy to ac- 
count for the phenomena presented become manifest. 
Radium does emanate particles of some kind—this 
much at least is certain. These particles cannot be 
atoms; for atoms are so large that the active substance 
would rapidly lose in weight. The necessity of abandon- 
ing the atomic theory was long ago discussed by 
Crookes. His study of the phenomena of the vacuum 
tube at high exhaustions had led him to formulate his 
“radiant matter” theory, for which he was compelled to 
bear not a little ridicule. To him it seemed that the lu 
minous, electric, or mechanic phenomena of the va- 
evuum tube could be accounted for only by assuming 
the existence ef something much smaller than the 
atom—fragments of matter, ultra-atomic corpuscles, 
minute things very much lighter than atoms, and in- 
deed, the foundation stones of which atoms are them 
selves compoded, Prof. J. J. Thomson, Sir Norman 
Lockyer, and Lord Kelvin later adopted some of his 
views. The discovery of the radio-active substances 
has placed the radiant matter theory on a firmer 
footing 

If we must discard the atom, what are we to accept 
in its place? Two new conceptions have been found 
necessary——the “ion” as the unit of matter, the “elec- 
tron” as the unit of force. The new chemistry holds 
that matter and force are different manifestations of 
the same thing. Inertia is the characteristic, indeed 
the indispensable, property of both matter and elec 
tricity. What could be simpler than to assume that 
the ultimate particles of each are one and the same? 
Prof. Fleming has declared that “we can no more have 
anything which can be calied electricity apart from 
corpuscles, than we can have momentum apart from 
matter.” And Sir Oliver Lodge has given it as his 
opinion that the Dalton atom, which was once an 
axiomatic conception of chemistry, may consist of a 
certain number of electrons rapidly moving in orbits 

Vague theugh many ideas of the modern chemist 
must necessarily be when his science is passing 
through an important transition stage, still he has cal- 
culated with no little nicety the masses of ions and 
electrons. Sir Oliver Lodge puts it thus: If we im- 
agine an ordinary-sized church to be an atom of hydro 
gep, the electrons constituting it will be represented 
by about 700 grains of sand, each the size of an ordi- 
nary full stop, rotating, according to Lord Kelvin, with 

inecneeivable velocity. Crookes puts it still more 

graphically. The sun's diameter is about one and a 
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half million kilometers, and that of the smallest plane- 
toid about twenty-four kilometers. If an atom of hy- 
drogen be magnified to the size of the sun, an electron 
will be about two-thirds the diameter of the planetoid. 

If the electrons of all elements are exactly alike, 
or in other words, if there is but one matter, just as 
there is but one force, and if the elements be but the 
various manifestations of that one matter, due to a 
different orbital arrangement of electrons, it would 
seem that we are fast returning to the conceptions of 
the middle-age alchemist The transmutation of 
metals involves but the modification of the arrange- 
ment of electrons. 

Many an old chemist looks askance at these modern 
views on matter. Few indeed venture to accept them 
without qualification. Of one thing at least we are 
certain—the atomic theory, if it is not a theory of 
the past, must be satisfactorily modified to account 
for the phenomena of radio-activity. 
Om 

FIRE PERIL ON UNDERGROUND RAILROADS. 

We have no wish to play the rdle of alarmist; but 

in the presence of the recent railroad tragedy in Paris 





in which nearly a hundred people were smothered like 
rats in a hole, it is scarcely possible to exaggerate 
the risks which may attend the operation of electric 
ally-driven cars in a subway or deep-tunnel road. While 
it is true that there were conditions peculiar to this 
French railroad that contributed to the swiftness 
and thoroughness of the disaster, conditions which 
are not present in our own New York subway, 
the fact still remains that the chief contributory cause 
is one that is inseparable from electrically-operated 
tunnel roads employing cars of wooden construction. 

The immediate cause of the Paris disaster seems to 
have been the combination of poor insulation with 
ears of highly inflammable construction, for, judging 
from press reports, the latter seem to have been built 
of pitch pine, and to have embodied little, if any, really 
reliable fireproof construction. The burning cars were 
being pushed ahead by the following train, when by 
what seems to have been a piece of inconceivable mis- 
management, two other loaded trains were permitted 
to run up close to the burning train ahead of them. 
In the height of the confusion the lighting system in 
the tunnel broke down, and the passengers found them- 
selves enveloped in utter darkness and in an ever-in- 
creasing cloud of dense and suffocating smoke. The 
exits from the tunnel appear to have been very limited 
in capacity and the struggling mass of victims was 
unable to find even those that existed. Hence, it was 
only a question of a few brief minutes before the panic- 
stricken mob succumbed to suffocation. 

Judging from the comments of the public press and 
of the men who are responsible for the construction 
and cperation of existing and proposed underground 
roads, both here and in Europe, the chief lessons of the 
disaster have been laid well to heart. It is recognized 
that all underground tunnels should be provided with 
ample and easily-reached exits; that a complete sys- 
tem of ventilation must be installed; and lastly, and 
most important of all, that the cars must be of the 
very best fireproof construction. As regards the 20 
miles of subway that are shortly to be opened in this 
city, the risk of suffocation due to the burning of a 
train are claimed to be not so great as on the Paris 
subway, for the alleged reasons that, generally speak- 
ing, the subway lies very close to the surface, the 
stations are closer together, and that the openings from 
the tunnel are ample for ventilation. As a matter 
of fact, the provision for ventilation throughout the 
greater part of the road is merely that which exists 
at the stations, where it consists of nothing more than 
the stairways for the entrance and exit of passengers. 
It is true that along the Boulevard there are open 
wells, but below 42d Street the subway will have to 
depend upon station stairways alone for ventilation. 
This is to be accounted for by the fact that the crowded 
condition of the streets renders it undesirable to pro- 
vide openings through the street surface if they can be 
avoided, although we have always considered that it 
was a grave omission that special ventilating shafts 
were not put in at regular intervals throughout the 
whole length of the road, Certain it is that if a 
fire should occur, say on Fourth Avenue or beneath 42d 
Street, the smoke and gases would have no ready 
means of escape from the tunnel, and dependence 
would have to be placed upon the movement of the 
trains to effect its discharge at the station openings. 
But when we consider that just-as many trains will 
move in one direction as the other, it is difficult to 
see how the much-talked-of “piston effect” of the 
moving trains will clear the tunnel atmosphere by 
promoting a circulation of pure air. Indeed it is 
pretty safe to say that it will do nothing of the kind, 
and in the event of a fire there will be nothing for it 
but to close the particular section of the tunnel where 
it occurs to all traffic until the fire is subdued and 
the smoke and gases have had time to dissipate. 

Evidently, then, in our own subway it is more a 
question of prevention than of cure. That is to say, 
it .is absolutely im~erative that the construction of 
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the rolling stock be such that the burning of a car or 
train of cars will be rendered impossible. The only 
certain way to insure this immunity from fire is to 
exclude from the cars every particle of inflammable 
material; and this can be accomplished satisfactorily 
only by building them entirely of metal. 

We are well aware that the management of the In- 
terborough Railroad Company have stated that the new 
cars are to be very thoroughly fireproofed, and it must 
be admitted that on paper the precautions that are to 
be taken in the way of incombustible linings for the 
floors of the car, asbestos protection, the use of fire- 
proof paint, etc., are among the most approved meth- 
ods of protecting inflammable material. In the present 
case, however, the risks attendant upon the break-down 
of this system of fireproofing are so frightful that it 
should certainly be abandoned in favor of the only 
absolutely sure method of abolishing every particle 
of wood and making the cars, from trucks to ven- 
tilator, entirely of metal. We will admit that the 
system of insulation of the wiring and protection of 
the wooden floor framing of the cars as outlined by the 
Interborough Company will probably prove to be ef- 
fective against the blowing out of a fuse, or the other 
break-downs incidental to an electrical installation; 
but in the present case we have to provide against the 
extraordinary risks of fire, such as would occur in the 
smash-up of a collision. It can readily be seen that 
in a bad train wreck, whether by collision or derail- 
ment, these elaborate fireproof precautions might lose 
all their value, and in the rupture of the wires and 
the short-circuiting and arcing that would probably 
occur, there would be not one, but many opportunities 
for a rapid conflagration of the wreckage. 

Here lies the great and ever-present danger of wood- 
en car construction (however well insulated its elec- 
trical equipment may be) in a confined and crowded 
underground system such as is shortly to be opened in 
this city. Ours is to be no ordinary underground 
road. Its like has never been seen before. For where 
can we find a parallel to a road on which crowded ex- 
press trains will be running under a headway of a few 
minutes at speeds of fully fifty miles an hour? 

If the merchants of the city, who are agitating so 
volubly the question of a slight change of route over 
a single short section cf the road, would devote their 
attention to this far more serious question of the 
safety of the road itself, their energies would be ap- 
plied to better purpose. As we have said, we have 
no wish to play the réle of alarmist, and we are satis- 
fied that in drawing attention to this matter we are 
merely urging the city to take precautions which, if 
they are not taken at the very outset, may ultimately 
result in a disaster second only in horror to that which 
has recently occurred in Paris. 

Many of our readers will remember that it was not 
very long ago that George Westinghouse drew atten- 
tion to this question of fire risk on tunnel roads, and 
advocated the very means of preventing it which we 
now urge. That the point was well made is proved 
by the fact that the most progressive railroad in this 
country, namely, the Pennsylvania, is already con- 
structing experimental all-steel cars for use on its 
great tunnel system between New Jersey and Long 
Island. It is obviously the only thing to do, for, in the 
presence of this Paris horror, what was formerly ex- 
pedient now becomes absolutely imperative. 

—_—_——_———_—— + 

FOREIGN GAS ENGINES AT THE WORLD'S FAIR. 

The power plant of the forthcoming World’s Fair, 
St. Louis, will contain among other items a 3,000 
horse power gas engine, the product of Seciété Anon- 
yme John Cockerill, Seraing, Belgium. This engine, 
we believe, will be the largest gas engine in service 
up to the time of its installation, and it is interesting 
to note that it will go to St. Louis wholly on an 
exhibit basis; that is to say, the Exposition is put to 
no expense for the power obtained other than the cost 
of transportation, installation, and maintenance. The 
World's Fair power plant will, we understand, embrace 
more than 40,000 horse power, and the installation 
will be wholly within the buildings comprising the 
machinery department of the exposition. For the 
most part, the prime movers of the power plant will 
be placed on either side of the main aisle running 
the full length down the center of Machinery Hall. 
This aisle will be about 1,000 feet in length. The en 
gines comprising the driving power of the exposition 
will include gas engines, turbine engines, and high- 
speed steam engines; but by far the most interesting 
feature of this power plant to Americans must be the 
gas engine display. 

The 3,000 horse power gas engine, above referred to 
has two cylinders, each having a diameter of 54 inches. 
The length of stroke is 55 inches and the revolutions 
per minute when developing 3,000 horse power will 
be 85. The length over all of the engine. is 67 feet 

13-8 inches.‘ The bed-plate or foundation proper will 
have a length of 77 feet, 6 inches. The foreign exhibits 
for the St. Louis power plant were gathered by Lieut. 
Godfrey L. Carden, R.C.S., of the machinery depart 
ment of the exposition, who was detailed by the See 


his 
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retary of the Treasury for service at St. Louis. He 
has been engaged for nearly nine months in Europe in 
collecting late-type units for the machinery depart 
ment, and more power, we learn, was turned in by for- 
eign manufacturers than could be used at St. Louis. 

While the John Cockerill Gas Engine will represent 
the largest gas engine in service up to the spring of 
1904, Lieut. Carden informs us that when he was at 
the works of the Gasmotorenfabrik-Deutz, Deutz near 
Cologne, Germany, he found that that establishment 
was engaged in completing designs for a 6,000-horse 
power gas engine, and that the statement was made 
to him that by 1905 gas engines of this unprecedented 
size would be put on the market. When one considers 
the relatively small which gas engines are 
built in America, the advanced stage of the gas engine 
industry in Europe must be at once apparent. In ad- 
dition to the John Cockerill engine there was secured 
a 1,600-horse power gas engine of the Oechelhauser 
type, the product of the house of A. Borsig, of Tegel, 
near Berlin. The Borsig engine will be attached to 
a Crocker-Wheeler electric generator, and the gas pro- 
ducer will from the German house of Julius 
Pintsch, of Berlin. The Pintsch gas producer will 
have a capacity sufficient for developing 2,400 engine 
The total weight of the shipment from 
Tegel will approximate 660 tons. 

A 1,800-horse power gas engine of the 
service at St. 


units in 


come 


horse power. 


Nuremberg 
type will also be put in The 
drawings of this engine show a length over all of 60 
feet and a breadth extremes of 19 feet 4 
inches. The fiywheel 18 feet, and at 
1,800 horse power the number of revolutions will be 
92 per minute. Large as this flywheel is, it will be 
exceeded by that of the John Cockerill engine, which 
will be 26 feet 3 inches in diameter. 


Louis. 


between 


will measure 


Aside from the gas engines displayed at St. Louis 
the exhibit of high-speed steam engines is bound to at- 
tract great interest, for it must be admitted that in 
the matter of high-speed engines of large powers, we 
have not made so much progress as foreign manufact- 
The Delaunay-Belleville, of Saint 
(sur Seine), France, will send to St. Louis a 


urers. house of 
Denis 
complete unit of 1,500 horse power, embracing a high- 
speed vertical triple-expansion engine, with boilers and 
This engine will operate ordinar- 
ily at 325 revolutions per minute. Another high-speed 
engine is a +,200-horse power unit of the Williams & 
Robinson, Rugby, England, type. Among the famous 
foreign engine builders who.have made offerings for 
the St. Louis power plant are Franco Tosi, of Legnano, 
Italy, a 2,500-horse power steam engine; Carels Fréres, 
Ghent, Belgium, a 2,500-horse pewer steam engine; 
Augsburg-Nuremburg, Nuremburg, Germany, a 2,500- 
horse power, vertical triple-expansion engine; Green- 
wood & Batley, Leeds, England, a 300-horse power 
turbine engine; Société Alsatienne de Constructions 
Mécaniques, Milhausen, Germany, a 1,000 horse power 
tandem engine with direct-connected dynamo. 

The Machinery Hall of the St. Louis Exposition is 
already applied for several times over, and with the 
great power plant, aggregating 40,000 horse power, in- 
stalled in the center of this building, there is every 
reason to believe that the machinery display at St. 
Louis will exceed in completeness, extent and in the 
up-to-date features anything of the kind 
in the way of a machinery exhibit the world has ever 
seen, 


generator complete. 


presented, 
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THE MAIDATORY BLUE PRINT. 
BY EGBERT P. WATSON, 

From some experiences of my own and cases where 
I have been called in, I am led to believe that de- 
partures from the absolute readings of blue prints are 
quite common. That is to say, persons who undertake 
to construct machines or apparatus of all kinds from 
them permit themselves to act as judges as to whether 
the proportions laid dewn are correct or not, and 
whether other forms than those shown would not be 
better. If the designer of the machine were consulted 
Previously concerning the proposed changes there 
would be no harm done, for he would have an oppor- 
tunity to decide whether the so-called improvements 
Were such in fact, or only 
the part of those who suggested them. 
an inventor had machine 
beculiariy appropriate movement which he had 
ered in his patent claim; when he examined his ma- 
chine he found that this had been disapproved of by 
8Ome one connected with the works, and a monstrosity 
As a con- 


mere impertinences upon 

In one case 
which had a 
cov- 


designed a 


of their own devising inserted in its place. 
Sequence, he rejected the machine, and demanded that 
his devige be put in its place; the constructors re- 
fused to do this, for the machine would have to be 
Practically rebuilt to get it in, and suit was brought 
to recover, the result being that the builders had to 
pay heavy damages and costs 

It is important that all persons accepting blue prints 
88 guides to work from should bear in mind that they 
have no responsibility whatever if they reproduce line 
for line and figure for figure, and adhere closely to the 
dimensions; failing this, they assume all the liabilities 
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of the slightest omission or change, no matter whether 
the same is an improvement or the reverse. Under 
- me interpretation of shop ethics, it is supposed to 
be a “neighborly” proceeding to make changes and 
alterations without consultation. After an exhibition 
of such “neighborliness” a constructor recently said to 
his customer: “Your machine is all right now; we 
had to go all over it, for it wouldn't have worked the 
way you had it’; and great were his surprise and cha- 
grin on learning that several machines were already 
at work upon the identical plans he had condemned as 
impracticable. As in the previous case mentioned, the 
contracting party refused to accept the job. 

it has been decided by the courts: that the accept- 
ance of a blue print from contracting parties is in it- 
self a guarahtee that the machine constructed from 
it shall be an exact duplicate in metal or other ma- 
terial, and no explanations as to failure to follow the 
print will absolve the contractor’ from neglect to per- 
form his part of the agreement. In plain words, a 
blue print is mandatory. 

Within a very short time I have been asked to com- 
pare the work upon a certain boiler with the blue 
prints furnished by the contracting parties. The de- 
partures from it found were many, the curivus part of 
the execution of the work being that the changes made 
were of no pecuniary benefit to the boiler makers, In one 
case a pipe was inserted which was one inch diameter 
only, the drawing calling for one and a quarter inches; 
the contractor decided that this last was too large, 
and made the change without consulting the owners. 
Consultation is always necessary in constructing work 
where changes that are imperative have been over- 
looked by the designer, for the most expert men are 
not infallible. Clerical errors, also, are not unknown, 
where different dimensions are put on detail sheets 
for the same members. When a difficulty of this class 
is encountered, the duty of a contractor is to ascertain 


which is the right one before proceeding with the 
work. A word as to the procedure with blue prints 
may not be amiss. How many are there who sit down 


to inspect them carefully—peruse them is a better 
word—before handing them to a subordinate to exe- 
cute? The number persons is fewer than 
might be supposed. A common practice is to send 
them directly to the shops, but before this is done the 
chief draftsman should have his will of them, where 
no one can molest or make him afraid; for, be it 
known, the average blue print is far from perfect in 
its entirety. Scale drawings are a necessity to give 
an adequate idea of the finished machine, and the re- 
lations of parts one to another, but no man can work 
from an unmarked scale drawing, because the truth is 
not in it. The great printer, the sun, has looked ask- 
ance at it, and the measurements, or the scale sizes, 
are distorted amazingly. There ig no size on it which 
can be trusted to measure from and reproduce in 
metal; the draftsman who made it is human and prone 
to err. Nothing but the absolute figures is reliable, 
and of these there is an alarming scarcity in some 
drawings. For these and for other considerations, be- 
fore construction is commenced, all blue prints should 
be carefully studied by an expert. 

— >+ ore - 

N-RAYS DISCOVERED BY M. BLONDLOT. 

In a recent issue an account has been given of the 
new form of radiation discovered by M. Blondlot. He 
finds, in fact, that mosteof the artificiai sources of light 
and heat emit radiations which are capable of travers- 
ing metals and a great number of bodies which are 
opaque for the ordinary rays of the spectrum. In a 
paper read before the Académie des Sciences he de- 
scribes some later researches upon this new form of 
radiation. The rays were first discovered by using a 
Welsbach burner, but he wished to see whether they 
are given off from other sources. A circular gas flame 
emits them, but the chimney must be removed on ac- 
count of the absorption of the glass. A Bunsen burn- 
er does not appreciably produce them, but a piece of 
sheet iron or a silver plate heated with a Bunsen 
burner behind it will give off the rays almost as well 
as a Welsbaeh burner. A plate of polished silver in- 
clined at 45 degrees and heated to a cherry red by a 
Bunsen burner was found to emit rays which are quite 
analogous to the former. A horizontal beam of this 
radiation, after passing through two sheets of alumi- 
nium or a total of .01 inch, as well as black paper, etc., 
was concentrated by a quartz lens. By using a small 
electric spark as an explorer, as before, the existence 
of four focal regions is shown. He also finds that the 
action on the spark is much greater when it is placed 
vertically or in the plane of the emission, than when 
it is perpendicular to this plane. This shows that the 
rays coming from the plate are polarized, as are those 
of the light and heat which it emits at the same time. 
When the plate is covered with lampblack the intet- 
sity of emission is increased, but now the polarization 
disappears. M. Blondlot uses the term N-rays* to 
designate the new radiation. He remarks that they in- 


of such 





*From the University of Nancy, where most of the experiments were 
made, 
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clude a great variety of radiations: in some cases the 
index of refraction is greater than 2 and from other 
sources it is below 1.5. Up to the present a spark is 
used as a detector, but if considered only as incan- 
descent gas, the spark should be replaced by a flame. 
He used a small flame formed at the end of a metal 
tube with a fine bore. This flame, which is entirely 
blue, can be used instead of the spark, and, like It, 
when it receives the rays becomes whiter and more 
luminous. By the variations in brightness he finds 
four foci in fhe beam traversing a quartz lens, the 
same as with the spark. He also finds a new effect of 
the N-rays. They are incapable of exciting phospho- 
rescence in bodies which acquire it by the action of 
light, but when such a body, for instance sulphide of 
calcium, has been previously exposed to the sun and 
rendered phosphorescent, if now it is exposed to the 
N-rays (especially at the focus through a quartz iens) 
the phosphorescence is seen to increase in brightness 
considerably. This phenomenon is one of the easiest 
to observe in the case of the N-rays. This property is 
analogous to that of red or infra-red rays as noted by 
M. Becquere! and also analogous to the action of heat 
on phosphorus, It seems certain that the new rays 
have points in common with the known rays of great 
wave length. On the other hand, the property which 
they have of traversing metals differentiates them from 
all others known, It is very probable that they are 
to be found among the fine octaves of the series of 
radiations which remain unexplored between the Ru- 
bens rays and the shortest electro-magnetic waves, and 
this he proposes to verify. 

In another series of researches he finds that the 
new rays are given off by the sun. A chamber which 
is completely closed and dark has a window exposed 
to the sun, and closed by thick interior shutters of 
%-inch oak wood. Behind one of the panels at 3 feet 
distance is placed a tube of thin glass containing pkos- 
phorescent sulphide of calcium which has already 
been slightly exposed to the sun. If in the path of 
the rays from the sun which are supposed to reach the 
tube through the wood, a lead plate or simply the 
hand be interposed, even at a great distance from the 
tube, the brightness of the phosphorescence is seen to 
diminish. When the screen is removed the brightness 
is restored. The great simplicity of the experiment 
makes it easy to repeat; the only precaution to take 
is to operate with a low initial degree of phosphores- 
cence, The variations of brightness are especially 
easy to observe at the contours of the luminous spot 
which is formed by the phosphorescent body against a 
dark background. When the N-rays are cut off these 
contours lose their sharpness, but resume it when the 
screen is removed. These variations do not seem to 
be instantaneous, however. The phenomenon still 
takes place when several plates of aluminium, card- 
board, or an oak plank 1 inch thick are placed in the 
path of the rays. All possibility of the action of ra- 
ciant heat properly so-called is therefore excluded, A 
thin layer of water is found to stop the rays entirely, 
and even light clouds passing over the sun diminish 
the action considerably. The N-rays which are given 
off by the sun can be concentrated by a quartz lens, 
and with the phosphorescent body as a detector he ob- 
serves the existence of several foci, but expects later 
on to determine their position more accurately, The 
rays undergo a regular reflection from a plate of pol- 
ished glass, and are diffused by ground glass. In the 
same way as the N-rays which are given off by a 
Crookes tube, flame, or incandescent body, those given 
off by the sun act on the small spark or flame and 
increase its brightness. 


LANGLEY’S AERODROME EXPERIMENTS. 

Prof. Langley’s 12-foot aerodrome was tested on Au- 
gust 8, with results considered decidedly encourag- 
ing by its inventor. The model flew a distance of 600 
yards and then sank in 22 feet of water. When it was 
finally recovered, all that was left was a tangled wreck 
of twisted wires. The time consumed in flight was 
not more than 45 seconds. The course described was 
a semi-circle. According to accounts which have been 
published, the motor of the machine and the rudders 
failed to work properly. The altitude of the machine 
at the time of the fall was not greater than 560 feet. 
From the meager reports which are thus far available, 
it seems that the eirship was driven by an 8 horse 
power hydrocarbon engine connected up with two two- 
bladed propellers located one on each side of the ma 
chine at about its middle point. One four-bladed wind 
vane rudder was mounted behind the engine; then 
came the rudder proper. On each side the airship was 
supported by a pair of white silk wings, 4% feet long 
by 2 feet in width. The propellers were located on 
the side between the wings and turned toward each 
other, The wings, rudders, engine and other running 
wear were fastened to a central cylindrical tube of 
aluminium 18 inches in length and about 4 inches in 
diameter and tapering at both ends. It is said that 
the test of the small model will be followed at an early 
date by a trial by the 60-foot aerodrome which is 
owned by the government, and whieh cost $70,000. 
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THE HUDSON RIVER TUNNEL. 


The work he H n River tunnel from 


Jersey ¢ has progressed so favor 
mbly under its present management, that before very 
jong communication beneath the river will be estab 
lished The tunnel will prov 
of New York and Jersey 


tion be 


le communics 


tween the trolley system 


City, and by affordi: i 
rapid and continuot e! 
vice between these 

will confer a great 

upon the traveling p 


who hitherto have been re 
stricted to an intermitten 
ferry service The origin 
al projector of the Hudson 
River tunnel was Mr. De 
witt Clinton Haskin, on 


of the active spirits in tl 


building of the Union 
Pacific Raiiwa who co 
menced the constru 
tion of the tunnel as f 
back as 1874 Che origin 


al plan called for two sep 
arate tunnels with a single 
steam railroad track laid 
in each 4 circular work 
Ing ehaft 30 feet in dia 
meter was dug on Fif 
teenth Street, Jersey City, 
100 feet inside the brik 
head line of the river it 
terminated in an enlarged 
chamber from which the 
headings of the two para! 
lel tunnels were started on 
an easy grade toward their 
deepest level, which lis in 
the proximity of the M vattan shore The New York 
shaft was sunk near Ikhead line at the foot of 
Morton Street, the distance between the two shafts be 
ing about 6,400 feet Mr. Haskin commenced the con 
struction of the tunnel without the use of the cus 
tomary excavating hield and iron lining relying 
upon the compactness of the silt through which the 


tunnel was driven to prove ufficient, in co-operation 


with the compr sed air. to resist distortion until the 


2-foot brick lining of the tunnel could be built in 


place 
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The difficulty of closing air leaks with sufficient 
alacrity led to the use of a pilot tunnel at the 
heading. This consisted of a 5-foot iron tube which 
was carried forward on the line of the axis of the tun- 
nel into the ground ahead. This tube was used as a 
center from which braces were carried out radially 
to hold the surrounding wall of the tunnel during con- 





View in Rear of Shield at Heading, Showing Full Diameter of Tunnel (19 Feet 4 Inches). 


struction. On July 21, 1880, a shocking accident oc- 
cured, due to the shallowness of the overlying silt 
above the tunnel roof There was a blow-out which 
resulted in such a sudden in-rush of water that the 
air lock became jammed, and twenty of the workmen 
were caught and perished. The work was carried on 
with more or less intermission until, with 2,000 feet 
of the north tunnel completed, the company in 1882 
suspended operations Subsequently, in 1890, an Eng- 
lish company was formed with Sir John Fowler and 
Sir Benjamin Baker as consulting engineers, for tne 


View of Twin Air-lock in Tunnel, Showing Shifting Rails for Entering Lock Chamber. 
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purpose of completing the tunnel; but after carrying 
the tunnel forward until 3,895 feet was completed, they 
also abandoned the work Ultimately the New York 
and New Jersey Railway Company was incorporated for 
the purpose of carrying through the great undertaking, 
and they have prosecuted it with such vigor that the 
north tunnel will probably be completed in January, 
1904. 

The tunnel descends 
from the Jersey side on a 
grade of about two per cent, 
and at a depth below the 
river bottom which varies 
from 5 feet to over 60 feet. 
The shaft already re 
ferred to at the western 
end of the tunnel is 30 feet 
in diameter and 65 feet in 
depth. It is brick-lined 
and opens into the power 
house in which the new 
operating plant has been 
installed. The external 
diameter of the northern 
tunnel is 19 feet 5% 
inches and its internal dia- 
meter 18 feet 1% inches, 
The southern tunnel, 
which is being built of a 
diameter to accommodate 
the trolley cars which it 
is now intended to run 
through the tunnels, is 15 
feet 3 inches in internal 
diameter, and 16 feet 7 
inches in external dia- 
meter. 

Both tunnels are  be- 
ing built by the Great- 
head shield system and lined with a cast-iron shell 
which is made in segments provided with internal 
the shell is bolted in place. It is in- 
teresting here to recall the fact that the first use of 
tunneling now known as the Greathead 


flanges by which 


the system of 
system ever made in this country occurred in the 
construction of a short section of the projected Broad- 
way underground railway in this city, when the meth- 
od designed by the late Alfred E. Beach, one of the 
editors and proprietors of this journal, was success 


fully used 





Front View of New Shield for South Tunnel, 








Profile of the Hudson River Tunnel, Showing by Black Shading the Portions Yet to be Excavated. 


THE HUDSON RIVER TUNNEL, 


AUGUST 22, 1903. 

After the English company abandoned the construc- 
tion of the northern tunnel in 1891, it was allowed to 
fill with water 
the present company 


When the work was taken in hand by 
the tunnel was pumped out, and 
it was found that with the exception of some 470 feet, 
the work already condition. This 
was in the latter part of 1896, and from that time until 
with 


done was in good 


were given to proceed con- 


and 


1902, when orders 


struction, the regulerly 


pumped out 


tunnel was 


maintained in good condition. 
A new building 


the Jersey shaft, equipped witha 


was erected at 


very complete power plant, in- 
cluding hydraulic pumps and air 
compressors, ete. The shield 


which was used by the lEng- 


lish company was. overhaul- 


ed and is being used in complet- 
ing the north tunnel. It was de- 
signed for use only in silt, and as 
reached a 


the tunnel has now 


point where rock and boulders 


are encountered in the lower 
half of the 


found 


excavation, it has 


been necessary to build a 
heavy apron, extending 6 feet in 


advance of the upper half of the 


cutting edge of the shield, and 
reaching from side to side of the 
shield This apron is built of 
12-inch I-beams and %-inch 
steel plates, and it is strongly 
braced. Under the shelter of this 
apron, which is heavily shored 


workmen are able to pass 
shield drill 
below it 


up, the 
forward of the and 
and blast out the rock 
This work is unique in horizon- 


tal shield excavation, and so far 


it has been carried forward with complete success. 
The methed of operating the kydraulic shield is so 
well known as to need no detailed description here. 


li is forced forward into the silt by means of hydrau- 
lic rams which are set up between the front edge of the 
tunnel and the rear edge 
As it moves forward, the silt is squeezed 


shield, 


completed iron lining of the 
of the shield 
through open inlets into the interior of the 
loaded into trucks, and drawn 
The finished 


nel is divided into three lengths by two air locks, one 


where it is broken off, 


away from the heading by a cable. tun- 
of which is shown in our accompanying engraving. It 
should be explained that the lower half of the tunnel, 
at the point where our picture is taken, was filled with 


excavated material which the 
will be 


tunnel ex- 


heading, on 
Ultimately this material 
full 
In our engraving the two trolley tracks are 


from the 
two tracks are laid 
taken out and the diameter of the 
posed. 
which the 


Another of 


clearly shown, together with the doors by 
cars pass through the air-tight diaphragm 

our engravings was made from a photograph taken in 
the rear of the shield at the heading. In this 
removed, showing 


present 
case the material has been entirely 
the full diameter. The two tracks shown are merely 
narrow-gage 
timately, of 


working tracks for the contractors U1- 


single track will be laid for 


course, a 


_... 








SECTIONAL VIEW OF HELIGOLAND LIGHTHOUSE 
PROJECTORS, 





TRUNKS AND LIMBS OF 
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the operation of trolley cars. The cable-hauling system 
is built in three sections, separated by the two air- 
locks. The first of these, which is 1,575 feet in length, 
extends from the Jersey shaft to the first air-lock; 
the second, 1,660 feet long, extends from the first to 
the second air-lock, while the third section reaches 
from the second air-lock to the working face. The 
eables are driven at a speed of 300 feet a minute and 
are capable of handling 300 tons of excavated material 
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in every ten hours. One of our engravings represents 
a profile taken across the North River in the plan of 
the north tunnel. The completed portion of the tun- 
nel is shown by light shading, while the darker shad- 
ing shows the amount, about 800 feet, that has yet to 
be excavated. 

On the south tunnel new 
stalled, the necessary machinery is being built, and it 
is probable that the actual construction of the tunnel 
will be taken up again in the fall of the present year. 
The shield for this work, which was designed by Jacobs 


air-locks have been in- 


& Davies, engineers of the company, is shown in the 
accompanying engraving. It will be that it is 
divided by one horizontal and two vertical frames and 
by transverse diaphragms. The shell is double and 
the whole construction is calculated to give great 
stiffness and resistance to distortion. It is provided 
in front with a movable working platform which, if 
necessary, may be carried forward of the cutting edge. 
In the rear it is provided with the necessary hydrau- 
lic jacks, valves, etc., for carrying forward the shield 
and for swinging the erector—a massive arm which 
moves something like the hands of a ‘clock, and is 
used for picking up the cast-iron plates and placing 
them in position ready for bolting up. It is interesting 
to know that in spite of the difficult nature of the ma 
terial through which the tunnel is now being driven, 
there being rock below and soft silt in the upper half 
of the tunnel, progress is being made at the rate of 
between 4 and 5 feet The work is rendered 
particularly hazardous by the fact that there is a 
hydraulic head due to 65 feet of water, and that there 
is only 10 feet of soft silt between this hydraulic pres- 
The successful finan 


seen 


a day. 


sure and the roof of the tunnel 
cing of the company was completed through the efforts 


of Mr. William G. McAdoo, the president, associated 
with a few trolley capitalists, and to him we are in- 
debted for the facts given 
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MODERN SEARCHLIGHTS 


BY FRANK < 


PERKINS, 

(Continued from first page.) 
carried to an extreme, Undoubtedly one-tenth of a gec- 
ond is sufficient to make the maximum impression on the 


eye, when the light is brilliant. But with a hazy atmos- 


phere, and the light much diminished, it is doubtful 
whether a longer duration should not be allowed. The 
experiment will be watched with great interest, both 


on account of the bold deviation from the ordinary 
plan which has been so long followed, and also on the 
ground of economy, which is claimed for the 
method, It is stated that on the first night of 
the light was seen at the pier at Biisum, a distance of 


40 miles, which in itself seems sufficient to clear away 


new 
trial 


all doubts of the visibility of a flash of short dura 
tion 

The front-page illustration shows a Schuckert search- 
light with an Iris shutter, half closed, which has a 


diameter of 6 feet 6 inches and throws a beam of light 
This search light is elec 
trically controlled by one of which 
trols the motor mounted in the base of the searchligh 
which operates the projector in a vertical direction 


of 316 million candle power 


two levers, con 
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through a train of gears, and the other starts or stops 
the electric motor which controls the horizontal 
movement of the beam of light. The Iris shutter is 
used in order to make the projector perfectly light- 
tight at any moment desired, and it operates similarly 
to this type of shutter as applied to modern cameras. 
The leaves of the Iris diaphragm slide within a fixed 
diaphragm located in the axis of the ray of light and 
provided with a fold. On some of the German search- 
lights an apparatus known as a 
“double provided, 
in order to convert concentrated 
light rapidly into diffused light. 


disperser” is 


This arrangement consists of 
two paralle! systems of cylin- 


drical lenses, which may be slid 
against one another, whereby 
the angle of dispersion of the 
emitted ray can be varied at 
will. By means of this appar- 
atus the angle of dispersion of 
the light can be varied within 
limits of from 2 degrees to 45 
degrees if desired, 
— eee 
THE BEAVER AS A DAM-BUILDER, 
A remarkable beaver dam has 
lately discovered near 
Stroudsburg, Pa. ‘The work of 
the animals is so extensive that 
it seems almost incredible they 
could have built the dam in 
question, but this is proved by 
the evidence of residents of the 
vicinity, who are strictly re- 
liable 
The dam in question was dis- 
covered about two years ago, by 
a farmer living near its site. It 
which for many years had 
water, except in a few 
swamp was under 
had occurred, the 


been 


is located in a 


swamp, 
drained of its surface 

Noting that most of the 
water, although but little rainfall 
curiosity of the farmer was ard he made 
an investigation which led to the discovery. The dam 
has been constructed around the northern edge of the 
swamp, extending in a zigzag course, evidently to 
avoid obstruction, and to increase its strength. ‘t is 
feet in length, and the top is wide enough 
man to walk upon, difficulty, ranging 
from a foot to two feet in width. At present the top 
is about three inches above the surface of the pond 
which has been created by the dam, the water being 
from two to four feet deep. 

The farmer who made the discovery at first thought 
that the work had been done by boys for sport, but 
noticing the footprints of animals upon the top of the 
structure, he followed and found some pieces 
of wood, which apparently bore the marks of an ani- 
mal’s teeth. The wood was taken to a naturalist who 
resided in the vicinity, and after careful examination 
marks to be from beaver 


been 
spots. 


aroused, 


about 125 


for a without 


these, 


the latter pronounced the 
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teeth. Further investigation in the vicinity showed 
that the animals had felled a number of trees near 
the dam, to use in its construction. The largest 
pieces yet found in it are 8 inches in diameter by 
actual measurement. The principal material used, 
besides branches and twigs, was mud, which had been 
deftly worked into it so solidly that a man weighing 
235 pounds has walked upon the top without affecting 
‘it. 

The wood which has been used includes beech, white 
ash, and oak. In cutting the trees, the animals work- 
ed in a circle around the trunk, making deeper tnden- 
tations on the side toward the dam so that the trees 
would fall into the water in the proper direction. 
Judging by the size of the marks found, it is believed 
that some of the beavers are unusually large animals, 
but there have been only two or three seen since the 
dam was constructed The discovery has aroused 
such interest that many naturalists have since visited 
the locality. Their belief is that the swamp has been 
“beaver ground’ for many years, and that here has 
existed one of the very few colonies of these animals 
in the northern part of the country. The swamp is 
owned by Judge Edinger, of Stroudsburg, who has 
been making a study of the dam since it was located. 
So interested has he become that he will allow no one 
to attempt to trap or shoot the animals, and, with the 
aid of the Zoological Society of Philadelphia, has hada 
Siate law enacted purposely to protect them. 

- OO 
That Point BReyes Wind Record, 

For the last two or three months, accounts have 
been going the round both of the daily and the tech- 
nical press, in which it is stated that at Point Reyes, 
about 35 miles north of San Francisco, the wind re- 
cently blew continuously for three days at a rate con- 
siderably over 100 miles an hour, and that speeds up 
to 135 miles have been recorded. It is also asserted 
that for two years the Point Reyes station has taken 
the world’s record for speed of winds. 

The Screntivic American has taken the trouble to 
investigate these statements and is informed by the 
Weather Bureau that there are no records of “wind 
velocity of 135 miles having been attained at Point 
Reyes.” From the establishment of the station at 
Point Reyes Light on March 1, 1889, to the end of 
May, 1903, the following are the maximum velocities 
recorded during the several months 
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During May, 1903, a very severe storm raged at 
Point Reyes for a number of days, and for nine con- 
secutive days the wind blew at an average of 52 miles 
per hour. 

Even if 135 miles an hour had been attained by the 
wind, at this point, still that velocity would not have 
broken al! records in this country. We are assured 
by the Weather Bureau that one of its stations was 
in operation at Mount Washington, N. H., from June, 
1871, to September, 1887, and that for three months, 
July, August, and September, the following maximum 
velocities were recorded: 
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Compared with these high velocities the Point Reyes 

records pale into insignificance 
—_———-—- Oe 
Death of Dr. Ludwig Mond, 

Dr. Ludwig Mond, the well-known chemist, died re- 
cently in Rome. Born in Cassell, Germany, in 1839, 
he was educated at Marburg and Heidelberg. He emi- 
grated to England in 1862, and there introduced his 
well-known process for recovering suiphur in alkali 
works. Eleven years later he established the largest 
elkali works tn the world at Winnington, England. 
He was the inventor of a process for the manufacture 
of chlorine and of a method of producing gas for 
heating and power purposes, In last week's Surr.e- 
meN?T will be found a good description of Mond gas 
and its manufacture. Dr. Mond also invented a ga 
battery and a process of making pure nickel. The 
latter was based on the formation of what he called 
nickel carbonyl, a chemical compound which he dis 
covered and investigated with Langer and Quincke. 
The Davis-Faraday research laboratory, now famous 
throughout the scientific world, was founded by him 
in 1896. Besides being a scientist of rare parts, Dr. 
Mond was an art lover, whose collection of early 
Italian masters is one of the finest in England. 

- —> + 0 

The heaviest train load ever hauled by one locomo- 
tive was recently reported. A train of eighty-four 
loaded cars, weighing in the aggregate 4,787.5 tons 
was hauled a distance of 63 miles, at the rate of 13 
miles an hour. 
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Electrical Notes, 

The production of aluminium is given in a report on 
aluminium and bauxite for 1902, by Dr. Joseph Struth- 
ers, issued by the United States Geological Survey. 
The production of aluminium in the United States dur- 
ing 1902 was approximately 7,300,000 pounds, as com- 
pared with 7,150,000 pounds in 1901, the sole producer 
being the Pittsburg Reduction Company, which has 
large plants in operation at Niagara Falls and at Shaw- 
inigan Falls, Quebec, Canada, and is installing a large 
plant on the St. Lawrence River. 

The problem of smelting steel by electricity has for 
some time attracted the attention of inventors, and 
many experiments have been made to achieve the de- 
sired end. In the beginning of the year 1900 an elec- 
tric steel furnace, without electrodes, was built at Gy- 
singe, in Sweden, and its action watched with consid- 
erable curiosity as to its successful operation. After 
a few experiments, the first ingot was produced and 
the steel was found to be of an excellent quality. Thus, 
the problem was solved in a technical way, although 
considerable progress was necessary before the process 
could be considered a commercial success. In Novem- 
ber, 1900, a larger furnace was built on the same lines 
as the first one and proved much more successful than 
its predecessor. In August, 1901, both furnaces were 
ruined by fire and the firm experimenting with them 
decided to build a steel works. This information 
comes from the Trading and Shipping Journal of Goth- 
enburg, Sweden, and is not as complete, electrically, 
as might be desired. However, it is stated that in the 
new works a 300 horse power dynamo, direct-connected 
to a turbine, will furnish the current. The new fur- 
nace will hold 3,970 pounds, and its yearly output is 
estimated to be in the neighborhood of 1,500 tons if 
charged with cold, raw material. The steel made un- 
der this process is said to be of a superior quality, 
characterized by strength, density, uniformity, tough- 
ness and the ease with which it can be worked in cold, 
unhardened condition, even when containing a very 
high degree of carbon. Tungsten steel manufactured 
by this process is said to make stronger magnets than 
other tungsten steel and does not warp in“the harden- 
ing Microscopic experiments have shown that the 
electrically made steel is not different in any way 
from crucible steel. 

Prof. McKendrick, F.R.S., has been carrying out a 
series of experiments with a highly sensitive galvano- 
meter, to demonstrate electrical phenomena of mus- 
cles, nerves, and heart in certain fishes, which on ac- 
count of these peculiarities are described as electric 
fishes. These inhabitants of the seas have the power 
of giving electrical shocks from specially constructed 
and living electrical batteries. There are in all about 
fifty known species of fishes that possess these electri- 
cal organs, but only the electrical properties of five 
or six have been studied in detail. The best known are 
various species of torpedo, belonging to the skate fam- 
ily, found in the Mediterranean and Adriatic Seas; 
the gymnotus, an eel found in the region of the Ori- 
noco in South America; the malapterurus, the raash 
or thunderer fish, of the Arabs, a native of the Nile, 
the Niger, Senegal, and other African rivers, and var- 
ious species of skate found in the seas around Great 
Britain. The electrical fishes do not belong to any one 
class or groupb—some are found in fresh water, while 
others inhabit the sea. They possess two distinct types 
of electrical organs. One closely relates in structure 
to muscle, as found in the torpedo, gymnotus, and 
skate, while the other presents more of the characters 
of the structure of a secreting gland, as illustrated by 
the electric organ of the thunderer fish. ~ Both types 
are built upon a vast number of microscopical ele- 
ments, each of which is supplied with a nerve fiber. 
These nerve fibers come from large nerves that origi- 
nate in the nerve centers, brain, or spinal cord, and in 
these centers are found special large nerve cells, with 
which the nerve fibers of the electric organs are con- 
neeted, and from which they spring. Yet the elec- 
tricity is not generated in the electric centers, and 
conveyed by the electric nerves to the electric organ, 
but it is generated in the electric organ itself. It is 
only produced, however, so as to give a shock when set 
in action by nervous impulses transmitted to it from 
the electric centers by the electric nerves. According 
to Prof. McKendrick, there are few departments of 
physiological science in which can be found a more 
striking example of organic adaptiveness than in the 
construction of the electric fishes. In these animals 
there are specialized orgars for the production of elec- 
tricity on an economical basis far surpassing anything 
yet contrived by man. The organs are either modified 
muscles or modified glands, structures which in all 
animals manifest electrical properties. The problem, 
however, of the evolution of electric organs is the 
same as that confronting us when we trace the growth 
in the animal world of any organ of sense, or for that 
matter of any organ in the body Whether they are 
merely the result of mechanical causality or otherwise, 
Prof. McKendrick contends is too abstruse a problem 
for the supply of a conclusive explanation. 
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Engineering Notes, 

Prof. Slaby has demonstrated after exhaustive ex. 
periments that the surface of the earth plays an im- 
portant part as a conductor of Hertzian waves, for 
which many have heretofore regarded the air as the 
only conductor. He constructed an artificial earth 
which was immunized from external influence by coy- 
ering the floor of his laboratory with zinc. He then 
experimented with waves on the floor until his theory 
was proved. 

A recent test of Low Moor staybolt iron, made by 
one of the leading American railroad companies, gave 
the following excellent results. Three specimens were 
tested and the average figures were: Tensile strength, 
51,929 lbs. per square inch; elastic limit, 29,656 Ibs.; 
elongation in 8 in., 30.58 per cent. All of the test 
pieces passed the hot and cold bending tests. The 
chemical analysis showed: Silicon, .074 per cent; phos- 
phorus, .083 per cent; iron, 99.43 per cent; carbon and 
manganese, traces; sulphur, none, 

Some interesting experiments have been carried out 
with a new monorail system devised by a French engi- 
neer, M. Devic. The inventor has built a model upon 
the scale of one-tenth of what the actual train is to be, 
and with this he has attained a speed of 13 miles an 
hour. The train is to be propelled by electric power, 
and in order that high speed may be attained, the in- 
ventor relies upon two factors—diminution of weight 
and a more effective grip of the driving wheels upon 
the single track of the railroad. The inventor claims 
to have designed a rail which will afford the wheels 
sufficient grip irrespective of the weight they may be 
supporting. Further experiments with a much larger 
model are to be carried out at Nemours to prove the 
utility and advantages of the system. M. Devic is 
sanguine of attaining a speed up to 200 miles per hour. 

So much persistent effort has, in recent years, been 
expended in cutting down boiler and engine weights 
on warships—and not always for the best of the ser- 
vice—that to the naval engineer there must be a good 
deal of satisfaction in reading a recent paper pre- 
sented to the Institution of Naval Architects by W. H. 
Whiting, Assistant Director of Naval Construction of 
the British Navy, dealing with “The Effect of Modern 
Accessories on the Size and Cost of Warships.” The 
substance of Mr. Whiting’s paper is that there are 
a hundred and one different ways, and many of them 
not very useful ways, in which the weight of a mod- 
ern warship has been increased. Few of them have 
anything to do with the propelling power of the 
ship, and all of them might be carefully scrutinized 
and revised with the certain result of advantageously 
lightening the ship by a great many thousands of 
pounds. The fondness for unnecessarily heavy brass 
fittings of all kinds, for example, has often been men- 
tioned as one of the things which might well be re- 
stricted, and while this is only a little thing in itself, 
it is the little things which count severely in the ag- 
gregate. Take so insignificant a matter as paint, for 
illustration! Mr. Whiting says that one who has not 
the records before him may well be incredulous at the 
enormous weight of paint worked into a ship. The 
most serious feature is that the process never ceases, 
and the greater the pride in the ship, the greater the 
tendency to sink her with white lead. He mentions a 
case in which there was removed from the inner sur- 
face of a portion of the crew space of a destroyer 
paint of a weight of over two pounds per square foot. 
This is, no doubt, exceptional; but it may well be 
questioned’ whether all officers realize how, by a rigid 
economy in paint, they may not inappreciably benefit 
their ship. A curious development, further, has been 
the desire for screw gear on board ship. Not merely 
in rigging, bute in many fittings, such as awnings, 
ridge-ropes, guard-chains and ropes, and in the secur- 
ing of all kinds of gear, lashings have given place to 
screws and slips, which not only add directly to the 
weight, but impose greater strains on the fittings. 
The screws mean bigger awnings, bigger stanchions, 
and so on,—Cassier’s Magazine. 

——_—__ _—»+-0 + 
The Current Supplement, 

The London correspondent of the Scientiric AMERI- 
CAN begins the current SurprLemMeNnt, No. 1442, with an 
article in which he describes the method by which 
London's “tubes” were constructed. Dr. Charles Minor 
Blackford discusses the new Cuban telegraphic service. 
The third installment of the article on the Schroeder 
contact process of sulphuric acid. manufacture comes 
from the pen of Dr. Charles L. Reese. The recent disas- 
ter which occurred on the Paris Metropolitan Under- 
ground renders rather timely a description of the de- 
tails of construction of the tunnel. “Colors for Soaps 
and Perfumes” is the title of an article which will 
probably be of interest to the manufacturing chemist. 
Cyril Davenport te!ls much that is instructive and in- 
teresting on the making of mezzotints. Among minor 
articles may be mentioned those which describe the 
arduous work of the expert train dispatcher, totemism, 
pearls of western Europe, underwriters’ laboratories, 
and the cultivation of India rubber trees. 








AUGUST 22, 1903. 


BORELLY’S COMET. 


BY MARY PROCTOR. 


From the time of the first observation, Boreily’s 


comet grew brighter very rapidly and could be easily 
seen with the unaided eye as early as June 30. The 
comet is now fading rapidly from sight, and by 


this time is lost in the twilight. 
Bulletin, No 
locating the comet on my 


47, an ephe- 
Star 


In the Lick Observatory 
meris given, 


Chart, from July 14 to September 20, makes it possible 


father’s 


to trace the path of the comet through these points for 
August and September. 


Right Ascension, Declination, 
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August 1.5 il is 644 | 
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6.5 10 1 8 | 
8.5 10 v0 BO 
10.5 | 10 1 2 
2.5 0 1 38 
. 14.5 | 0 2 2% 
16.5 | 1U 8 3 | 
18.5 10 4 53 | 
0.5 0 6 1 | 
I'he path can also be traced in the maps at the end of Young's * Lessons 


in Astronomy,” by those who have not a copy of Proctor's Star Chart, 


From July 14 to 30, the comet passed from Cygnus 


through the constellation of Draco to Ursa Major, 


while near the bowl of 


From July 30 to August 


where it was located for a 


the so-called Great Dipper. 
27 it passes from Ursa Major, through Leo Minor, and 
This is 


will be south of Gamma in Leo by the 27th. 


the date of its nearest approach to the sun, its peri- 
helion distance being 31,000,000 miles. On September 
2 it will be half-way between Gamma and Alpha ( Regu- 
lus) in Leo, and by September 8 it will be in Sextans, 
an insignificant group of stars midway between the con- 
stellations of Leo and Hydra. By the 20th it will have 
reached 


Alphard, 


Hydra, being several degrees southeast of 


which marks the heart of the monster, and 


close to Alkes in the Crater. 


It will be seen, by glancing at the map for August 
(Map VIII.. in my father’s “Half Hours With the 
Stars’), that as Leo sets in the northwest early in 


the comet is no longer visible, being below 
that Map IV 
ever, will give am idea of the path of the comet, if we 
dotted line 


the evening, 


the horizon at time. A glance at how 


draw an imaginary line (indicated by a 


in the map) passing from Cygnus, in the upper part 


of the map, through Draco, Ursa Major, Leo, und end- 
ing at Alkes above Hydra 

Prof. Barnard, of the Yerkes Observatory, has made 
a good series of photographs of the comet, with a lens 


only 1% inches diameter. This shows the comet with 


a tail 20 degrees long. On July 24 the tail seemed to 
break off some three degrees back of the head. In a 
photograph taken July 30, the tail appeared single 


There is nothing specially remarkable about the 
and it has been a disappointment to those who 
Nevertheless the head 
a great comet, 


The nucleus 


comet 


have watched for a display 
that of many 
visually has kept faint. 


Everything depends upon 


bright as 
though the tail 


has been as 
has not been at all active. 
the activity of 
the nucleus, as 
far as a display 
is concerned. 
Newton's law of 
gravitation, which 
States that two 
bodies attract each 
other with a 
force inversely 
proportional to 
the square of the 


distance between 
them, has been 
Made the subject 


of an exhaustive 
investigation by 
Prof E Ww. 
Brown, of 

ford College 


Haver- 

Prof. 
announces 
that his 
tions 


Brown 
calcula 
show that 
Newton’s laws 
represent the mo- 
tion of our 
to within one- 
Millionth of one 


moon 


Southers Morise™ 





APRIL CHART (MAP VIL.). 


PROF. PROCTOR’S STAR MAPS OF THE HEAVENS IN SPRING AND SUMMER, SHOWING IN DOTTED LINES THE COURSE OF 
BORELLY’S OOMET FROM JULY 14 70 SEPTEMBER 20, THE TIME OF ITS DISAPPEARANCE, 
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per cent and that no other physical law has been ex- 
pressed with anything like the precision of its simple 
statement. 


tite 
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OBSERVATIONS OF BORELLY’S COMET AT LICK 
OBSERVATORY. 
BY W. W. CAMPBELL, DIRECTOR. 

The comet discovered on June 21 by Astronomer 
Boreliy at Marseilles, though invisible to the naked 
eye at time of discove?Ty, was a conspicuous object in 
the evening sky in the latter half of July. The nu- 








Borelly’s comet, July 15. 1908, Borelly’s comet, July 20, 1908, 
2 hours, 16 minutes’ exposure, Four bours’ exposure, 


LICK OBSERVATORY PHOTOGRAPHS OF BORELLY’S 

COMET. 
Stars appear as lines, because the motion of the comet was followed,by 
the telescope, 
cleus was considerably brighter than a fourth-magni- 
tude. star, and at first sight most observers would mis- 
take it for a star. A closer examination, however, 
showed that it was very hazy in appearance and had 
a considerable diameter. In our clear skies, a tail 
some 4 degrees in length was visible to the naked eye. 
The power of the photographic plate was such that a 
maximum length of tail of some 10 degrees was record- 
ed. The distance of the comet from the earth at the 
time was about 36 million miles, and the linear length 
of the tail was approximately six million 
miles. 

The accompanying photographs were made on July 
15 and July 20. The tails should be shown by them 
to have a length of 4 inches or more, corresponding to 
about 7 degrees. The difficulty of reproduction is so 
great that it is doubtful if the reader can trace them 
to that extent. The comet was moving rapidly among 
the stars during the long exposure,.and inasmuch as 


observed 


the telescope was caused to follow the nucleus of the 


comet very closely, the surrounding star images are 
drawn out into straight lines 
The original negatives show that the details of 


structure in one photograph are wholly different from 
those in the other. Comet photography of the past 
ten years has determined the fact that the tails under- 
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go very rapid transformations. The structure of one 
night is often entirely replaced by a different one the 
next night. Some force residing in the sun evidently 
exerts a repulsion upon the finely divided matter 
ejected from the head, in such a way that this ma 
terial is driven in a direction opposite from the sun, 
and with such speed that in twenty-four hours it is 
usually lost in space and an entirely new tail has re 
placed it. 

Spectroscopic observations of the present comet 
show that a large portion of its illumination is due 
to reflected sunlight; other components are due to 
the presence of carbon and nitrogen yapors; still others 
are due to,the presence of vapors not yet identified. 

The relation of comets to other stellar bodies, so 
far as their origin and the history of their develop 
ment is concerned, remains extremely obscure. Why 
the sun should so powerfully increase the activity 
within a comet is entirely unknown. It has recently 
been proven, however, that light and heat falling upon 
any surface exert a minute upon that sur- 
face, very much in the same way that a breath of air 
exerts a pressure. The supposition that these forces 
of light and heat acting upon the highly rarefied come- 
tary matter may develop it in size and activity, and 
repel the gases in such a way as continuously to form 
a tail, is a most interesting and promising one. 

The orbit of the comet was very accurately computed 
by Prof. Perrine, who found that it is moving in a 
parabola. It is difficult to supply a drawipvg showing 
the position of the comet's orbit with reference to the 
orbit of the earth, for the reason that the plane of the 
former makes nearly a right angle with that of the 
latter; to be exact, the angle between the two planes 
is 85 degrees. The comet has come into the solar 
system practically from an infinite distance, and will 
retire from our system never to return, The point of 
nearest approach to the sun will be reached on the 
evening of August 27, at a distance of 31 million miles 
Before the publication of this note it will, no doubt, 


pressure 





have been lost to view for a time on account of its 
nearness to the sun. 
—__________> ++ @ 
Metal in Vacht Construction, 

The hulls of large racing yachts present many 
problems other than the general design and the lines, 
The question of material is one which constantly 
troubles the, marine architect. It now “seems that 


aluminium and manganese bronze are to have a com 
petitor, if the accounts in the newspapers prove to be 
worthy of credence. It is said that a new metallic ele- 
ment (?) has been discovered and has been christened 
“selium.” From the meager information available it 
seems that the new metal has certain properties which 
will render it invaluable for airship and yacht con- 
struction. It is said to be lighter and stronger than 
aluminium and the cost is only one-twelfth as much, 
On August 8, 1903, aluminium 99 per cent pure, in tn- 
gots, was quoted at 43 to 37 cents a pound in ton lots. 
This would make selium about 3 cents a pound. This 
compares quite favorably with pig-iron, which is quoted 
at $18.25 a ton at tidewater. It is extrdordinary that 
a new metal should be produced at once at such an 
astonishingly low price. We are used to having new 
elements doled out from the laboratories at about $5 
a look, and now we have a whole pound for 3 cents! 
We should be more inclined to credit the discovery if 
it was given to the world in a more legitimate manner. 

It is not, however, its cheapness which wiil com- 
mend it to the yacht designer. It does not rust and 
takes a fine polish like nickel. If it should be found 
that it will not pit under the influence of sea water 
and that no elec. 
trolytic action 
sets in, it will be 
an ideal 
for the 
hulls to 
with. It still re- 
maing to be seen 
if Mother Nature 
has been good to 
Messrs. Herres 
hoff, Fife, and 
Watson 


*e 


material 
maker of 
conjure 


A decree is pub 
lished fixing May 
1, 1904, for pre 
senting tenders 
in Santiago for 
the construction 
of the Chillan 
section of the 
Transandine Rai! 
The gov- 
ernment guaran 
tées 5 per cent on 
capital not ex- 
$7,- 


way 


ceeding 
600,000, 
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Fig. 2.--The Lead Presses. 


Fig 6 —Stamping the Pencils 


Fig. 5. Hand Polishing the Finest Pencils. 


Fig. 7.—Metal Tipping. Rubber Masticators, 


THE MAKING OF A LEAD PENCIL, 
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THE MAKING OF A LEAD PENCIL. 
The lead pencil, so generaily used to-day, is not, as 


its name would imply, made from lead, but from 
graphite. It derives its name from the fact that 
prior to the time when pencils were made from 


graphite, metallic 
Graphite was first used in pencils after the discovery 
in 1565 of the famous Cumberland England. 
remarkable purity and could be 


lead was employed for the purpose. 


mine in 
This graphite was of 
used without further treatment by cutting it into thin 
slabs and incasing them in wood. 

centuries England enjoyed 


For two practically a 


monopoly of the lead-pencil industry. In the eigh- 
teenth however, 


the lead-pencil industry had 


century, 


found its way into Ger 
1761 


village of 


many In Caspar ka 


ber, in the Stein 
near the ancient city of Nu 
started 


remburg, Bavaria, 


in a modest way the manu- 


facture of lead pencils, and 
Nuremburg 


mained the 


became and re- 
center of the 
lead-pencil industry for 


more than a century For 


five generations Faber's de 
scendants made lead pencils. 


Up to the present day they 


have continued to devote 
their interest and energy to 
the development and perfec- 
tion of pencil making Eb 
erhard Faber, a great-grand- 
son of Caspar Faber, immi 
wrated to this country, and, 


in 1849, established himself 


in New York city In 1861, 
when the war tariff first 
went into effect, he erected 


his own pencil 


New 
came the 


factory in 
York city and thus be 
pioneer of the 


lead-pencil industry in this country Since then 
four other firms have established pencil factories 
here Wages, as compared to those paid in Germany, 
were very high, and Eberhard Faber realized the 


necessity of creating labor-saving machinery to over- 


come this handicap Many automatic machines were 


invented which greatly simplified the methods of 


improved the product To-day 


nine-tenths of the 


pencil making and 
supply 


entered into the com- 


American manufacturers 
home demand and have largely 
petition of the world’s markets 
The principal raw materials that enter into the mak- 
ing of a lead pencil are graphite, clay, cedar and rub- 
ber. 
Although 
ant quantities in 


comparatively abund- 
is rarely of suffi- 
Oxides 


graphite occurs in 
localities, it 


for pencil making 


many 
cient available 


of iron, silicates and other impurities are 


purity to be 


found in the ore, all of which must be care- 
fully separated to insure a smooth, service 
material, The found in. 
Mexico, Bohemia, and Cey- 
manufacturers. 


able graphites 
Eastern Siberia 
lon are principally used by 
The graphite, as it comes from the mines, 
pieces, the impure 


hand It is 


is broken into small 


particles being separated by 
then finely divided in large pulverizers and 
placed in tubs of water (Fig. 1), so that the 
lighter particles of graphite float off from 
This 


the cheaper grades, is ‘also 


the heavier particles of impurities. 
separating, in 
done by means of centrifugal machines, but 
After 


separation the graphite is filtered through 


the results are not as satisfactory 
filter-presses 

The clay, after having been subjected to 
a similar process, is placed in mixers with 
the graphite, in proportions dependent upon 
the grade of hardness that is desired. A 
greater 
greater degree of 


proportion of clay produces a 


hardness; a lesser pro- 


portion increases the softness 


Furthermore, the requisite degree of 
] 


hardness is obtained by the subsequent 


operation, viz., the compressing of the lead 
ready to be 


A highly com- 


and shaping it in to form 


glued into the wood ‘casings (Fig. 2) 


pressed lead will produce a pencil of greater wear 


ing qualities, an feature in a ‘high-grade 
pencil 
and the 


in a plastic condition and has been formed into loaves, 


important 
Hydraulic presses are used for this purpose; 
mixture of clay and graphite, which is still 


is placed into these presses. The presses are provided 
with a die conforming to the caliber of the lead de- 
sired, through which die the material is forced, The 
die is usually cut from a sapphire or emerald or other 
very hard wear 
away too quickly from the friction of the lead, The 
lead leaves the press in one continuous string which is 


mineral substance, so that it will not 
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cut into the lengths required (usually seven inches 
for the ordinary size of pencil), placed in crucibles, 
and fired in muffle furnaces. The lead is now ready 
for use, and receives only a wooden case to convert it 
into a pencil. 

The wood used in pencil making must be close and 
straight grained, soft so that it can readily be whit- 
tled, and capable of taking a good polish. No better 
wood has been found than the red cedar (Juniperus 
virginiana), a native of the United States, a durable, 
compact and fragrant wood, to-day almost exclusively 
used by pencil makers the world over. The best qual- 


ity is obtained from the Southern States, Florida and 
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pencils meanwhile drying, and are emptied into a re 
ceptacle. When sufficient pencils have accumulated, 
they are taken back to the hopper of the machine and 
the operation repeated. This is done as often as is 
necessary to produce the desired finish. The better 
grades are passed through ten times or more. Another 


method is that of dipping in pans of varnish, the 
penciis being suspended by their ends from frames, 
immersed their entire length and withdrawn very 


slowly by machine. A smooth enameled effect is the 
result. The finest grades of pencils are polished by 
hand (Fig. 5). This work requires considerable deft 
ness; months of practice are necessary to develop a 
skilled workman. After be- 
ing varnished, the pencils 
are passed through ma- 
chines by which the accu- 
mulation of varnish is 
sand-papered from their 
ends. The ends are then 
trimmed by very sharp 
knives to give them a clean, 
finished appearance. 
Stamping is the next op- 


eration (Fig. 6). The gold 
or silver leaf is cut into 
narrow strips and laid on 


the pencil, whereupon the 
pencil is placed in a stamp- 
ing presse, and the heated 
steel die brought in contact 
with the leaf, causing the 
latter to adhere to the pen- 
cil where the letters of the 
die touch. The surplus leaf 
is removed, and, after a 
final cleaning, the pencil is 
ready to be boxed, unless it 
is to be further embellished 
by the addition of a metal 
tip and rubber, or other at- 





Fig. 9.—Cutting Rubber Bands and Erasers, 


Alabama in particular Eberhard Faber established 
his first cedar mill in Keys, Florida, in the 
early sixties, whence he supplied his own demand and 
quantities to European manu- 


Cedar 
exported considerable 
facturers. 

into slats about 7 inches long, 2% 
inches wide, and 4 inch thick, It is then thoroughly 
dried in kilns to sefarate the excess of moisture and 
resin and to prevent subsequent warping. After this 
the slats are passed through automatic grooving ma- 
(Fig. 3) each slat receiving six semi-circular 
grooves into which the leads are placed, while a 
second slat with similar grooves is brushed with glue 
(Fig. 4) and over the slat containing the 
leads. This is passed through a molding-machine 
which turns out pencils shaped in the form desired, 
hexagon, etc. The pencils are now passed 


The wood is cut 


chines 


covered 


round, 





Fig. 10.—Boxing the Rubber Bands. 


THE MAKING OF A LEAD PENCIL, 


through sanding machines to provide them with a 
smooth surface. 

After which necessary prelimi 
nary to the coloring process, fine finishes are 
desired, the pencils are varnished by one of several 
methods. That commonly employed is_ the 
mechanical method by which the pencils are fed 
from hoppers one at a time through small apertures 


the pencil. The varnish 


sandpapering, is a 


when 


most 


large enough to admit 
automatically 


just 


is applied to the pencil while passing 
through and the pencils are then deposited on a long 
belt or drying pan. They are carried slowly a distance 


of about twenty feet, the varnish deposited on the 


tachment, 


In this country about 
nine-tenths of the pencils are provided with rub- 
ber erasers. These are either glued into the wood 
with the lead, or the pencils are provided with 
small metal ferrules (Fig. 7) threaded on one end, 
into which the rubber eraser-plugs are inserted. 
These ferrules are made from sheet brass, which is 


cupped by means of power presses, drawn through sub- 
sequent operations into tubes of 4 or 5 inch lengths, cut 
to the threaded and _ nickel-plated. 
Eberhard Faber has a large number of these presses 
which are continually operated for this purpose alone. 
The rubber plugs used in these pencils are but one 
of many rubber products (erasers, bands, and the like) 


required size, 


made in the E. Faber factory in Newark. These ar- 
ticles are all made from pure Para gum, which is 
thoroughly masticated in huge powerful masticating 


machines (Fig. 8), then cured, mixed with sulphur and 
the necessary ingredients to add to its era- 
sive qualities, and vulcanized. The rub- 
ber is molded, and in some cases cut, to 
the required sizes (Figs. 9 and 10). 

The Pennsylvania Railroad tunnel under 
the Hudson River was begua on June 25. 
The tunnel work is divided ints two sec- 
tions, known as the northern and the east 
The first drill holes for the 
first shaft were started at noon at the foot 
of 32d Street Eleventh Avenue, New 
York. 





ern sections 


and 
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In addition to being an ill-emelling, nox- 
ious plant, the jimson weed (Datura stra- 
monium), also known as sitinkweed and 
stinkroot, has distinctly poisonous proper- 
wherever 


ties and should be exterminated 


growing. It is recommended by the poison 
plant specialists of the Department of Ag- 
riculture to mow the weed while in blos- 
som. The seeds are especially poisonous, 
and fatal cases 
ing them. Poisoning can also be produced 
by sucking the flower, which is an attrac 
tive-looking, very light lavender blossom. 
Cattle in a few instances have been pois 
oned by eating the leaves of young plants 


are known of children eat- 


where present in grass hay, but these animals either 


plant or are resistant to its poison 


contain a 


avoid the very 


Young plants do not large proportion of 
poison.—G, E. M. 
— 2>-e-s 


Department of Agriculture is offering 
separators of average dimen- 


The Russian 
two prizes for the best 
sions and capable of treating from sixteen to twenty 
gallons of milk an hour. The competition is open to 
and entries must be made 
28 (new style), 1904. The prizes will be 
and 500 rubles, or about $825 and $275 respectively 


before February 
1,500 rubles 


foreigners 
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ALFALFA ON WESTERN CATTLE RANGES. 


BY DAY ALLEN WILLEY 


The prediction is made that the choicest beef and 


mutton served on the tables of the world will be 


raised within a few years on the great pastures of the 
West and Southwest it is known in a general way 


that iive stock has been considerably im 


proved recently by the modern systems 


which are employed on ranches; for no long 
er is the flesh driven off the bones of the 
“cattle in for ing them to go mile after mile 
over plain and valley in search of new feed 
Many of the 


are divided into pastures, which 


ing grounds ranches of to-day 
though per 
haps covering 50 or 60 square miles in ex- 


tent, are with an abundance of 
fodder. 

While the majority of the great herds and 
flocks of the West 


iow grade stock 


prov ided 


as yet are of medium and 
the tendency is to breed a 
higher grade of animals; for the ranchmen 
they can grow a kind of 


have realized that 


food which is especially suitable for such 


varieties a Hierefords, Devons, Holsteins, 


and Durhams in cattle, as well as even Me 


rino and Southdown sheep This food is 
alfalfa, which is perhaps one of the greatest 
blessings which has been bestowed upon the 
western farmer and stock raiser. Alfalfa is 
another name for lucerne and in the South- 
called clover, because its 


west is Spanish 


foliage resembles this clover to a certain extent It 
is an attractive plant and only a few 
than 
not only 


npon it 


years ago was 
more ornamental useful 
however, it has been discovered that 


cattle and 


considered far Now, 


horses 
and 


and mules but sheep thrive 
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many as seven crops have been gathered in Colorado 
and New Mexico when special attention is given it 
The seed is planted in the spring of the year, about 
25 pounds being enough for one acre. The ground is 
first prepared by plowing and after the seed is in, it 
is kept fairly free from weeds until the plant secures 





An Artesian Well for Irrigating an Alfalfa Field. 


a start, when it does its own weeding. In fact it is 
independent and practically takes care of itself 


ready for the blade of the harvester. I! 


very 
until it is 
piled or stacked like timothy or any other for- 
and when properly piled in a field is proof 


can be 


are crop 


Western Cattle, Raised on Reclaimed Desert Land and Fattened with Alfalfa 


that 


contains as 


will eat it in preference to any other 
grows The farm say that it 
much nourishment for live stock as corn and is as 
good as the best timothy or other ordinary hay. 

Alfalfa is an importation, brought to the 
United States first in 1842, 


grass 
experts 


being 


when some seed secured 
from France was planted 
in New Mexico. The first 


harvest was considered of 
little value and for a num 
ber of years the crop was 
neglected, but the vegeta 
from the first fleld 
began spreading over that 
portion of the State until 


tion 


to-day there are many 
miles of territory upon 
which nothing else is 
grown It is especially 
adapted to the arid lands 
of the West, for it grows 
luxuriantly with a very 


smal! amount of moisture 
in the irrigated 
it has become one of the 


districts 


principal forage crops and 
is as extensively raised in 
Colorado as in the south- 
ern part of the eountry 
and more and more is be- 
ing raised as the farmers 
appreciate its value 
Alfalfa grows so rapidly 
that in six months the 
mower can g0 
field four or five times and 
cut off from 1% to 2 tons an 
acre at each harvest. As 


over the 


Sometimes it is pressed into 
most of the large ranch 
owners grow it in places, stacking it up 
near their pens and pastures. They get a great deal 
out of their alfalfa fields for a small amount of money, 


against the weather 
bales and stowed away; but 


convenient 





Pens @2 a Western Sheep-Ranch, where the Animals are Fattened with Alfalfa. 


ALFALFA oN WESTERN CATTLE RANGES, 
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for the average cost of the seed, cultivation, harvest- 
ing and stacking is only about $1.50 a ton, where four 
One 
low cost of making the crop is that the ordinary horse 


crops are gathered in a season reason for the 


cultivators and harvesters can be used, thus saving 


time and labor It grows so luxuriantly that a 


few weeks after the seed is sown, the 
be knee-high, and 
field. 
with the same relish* whether stand- 
ing green in the field or pulled 
the stack. After the harvest, 


hogs are turned into an alfalfa pasture and 


sometimes 
Cattle and 


plant may 


waist-high in the sheep 
eat it 
dry from 
sometimes 


they actually fatten on it It not only 
makes flesh, but a fine quality of flesh. Beef 
and mutton fed on it have an excellent fla- 
vor, usually superior to that coming from 


the ordinary ranches, where various grasses 
are depended upon for food, and where corn 
is also used for fattening 

The 
Agriculture from the various irrigated dis- 
tricts in the West show a surprisingly 


reports made to the Department of 


large 


number of flocks and herds of high-grade 


animals In fact the proportion in these 
larger than 
Mississippi 


that the 


elsewhere in 
River. 
irrigation 


sections is much 
the country 
It is due to the fact 


farms are raising so much alfalfa In the 


beyond the 


Pecos Valley in New Mexico there are herds 


aggregating 500,000 head of Hereford and 


Durham cattle alone: 
30,000 animals, 


Some of the single herds con 
tain while it is estimated that fully 
half a miilion 

flocks which graze in the same vicinity. In the valley 
of the Platte, also immense 


blooded sheep are contained in the 


South Colorado, are 


A Field of Clover, 


droves of blooded animals and fully 100,000 cattle are 
now being sent to Kansas City, St. Louis, and Chicago 
alfalfa. 
price for these 


which have been raised almost 
The packers pay the highest market 
They are largely exported on the hoof and 


in carcasses and many an 


entirely on 


grades 


Englishman dines on roast 


beef “made in America,” 
but coming from _ stock 
which originally was 


raised in Devonshire or 
Durham. 


tendency 


perhaps 
The 
the western cattle 


among 
growers 
is to raise more quality 
and less quantity, and for 
this 


very 


purpose a number of 
valuable herds of 


pure-blooded stock have 


been imported within the 
last few years from Great 
Nearly 


ranch has at 


Britain. every 


large least 
one or two registered bulls 
and as fast as_ possible 


live stock growers are 


improving their strain 
There should be no dan- 
ger, however, of a meat 


famine on account of this 


revolution in cattle rais- 
ing, for last year govern- 
ment statistics showed 
fully 25,000,000 beeves, 
nearly 50,000,000 sheep, 


and about 30,000,000 hogs 
farmers and 


in the United 


owned by 
ranchmen 
States, 
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FLOWERS OF PREY. 
BY J. CARTER BEAKD. 

Probably in some respects the most surprising result 
of late entomological exploration is the discovery of 
semblances of orchidaceous flowers endowed with ani- 
mal life and voracious carnivorous appetites, that seize 
and incontinently devour insect vegetarians which, al- 
lured by their form and color, incautiously alight upon 
them. These flower insects belong to the curious fam- 
ily Mantide, of which we have a well-known member 
in our southern States, Phasmomantis Carolina, com- 
monly called “praying mantis,” though if the first part 
of the name was spelled with an “e” instead of an 
“a,” it would be far more appropriate, since no known 
insect is more bloodthirsty and destructive of smaller 
and weaker individuals belonging to its class. Its form 
is characteristic of its predatory habits. The mantis 
is really a four-legged insect, for the fore limbs are so 


modified that they cannot under any circumstances 
be used in 
walking and 
are no more 
properly term- 
ed legs than 
would be the 
arms of men 
or the wings 
of birds. They 
are, in fact, 
the natural 


weapons of the 
insect and are 
used for noth- 
ing else than 
fighting and 
for capturing 
prey. 
The 
shown at 





insect 

Fig. 
2, discovered 
by Wood 
son, masquerades sometimes as a pink and at others 


Upper Part of American Mantis with 
an Insect Which It is About to Devour. 
Ma- 


as a white orchid. The whole flower insect is 
either conspicuously white or of a resplendent pink 
color, and both in color and form perfectly imi- 


tates a flower. The lower or apparently anterior petal 
of an orchidaceous blossom, the labellum, often of a 
very curious shape, is represented by the abdomen of 
the insect, while the parts which might be taken, re- 
garding it as an insect, for its wings, are actually the 
femurs of the two pairs of posterior limbs, so greatly 
expanded, flattened, and shaped in such manner as to 
represent the remaining petals of the flower. As the 
mantis rests, head downward, amid the stems and 
leaves of a plant, the fore legs drawn in so that they 
cannot be 
seen, the 
thighs of the 
two hind ones 
radiating out 
on each side, 
and the thor- 
ax and the ab- 
domen 
at right an- 
each 


raised 


gles to 
other, the in- 
might 
first 
deceive 


sect 

easily at 
sight 
more discrim- 
inating 
mologists than 
the honey- 
seekers that 
settle upon it 
An allied 
exactly 


ento- 


spe 
cies, 
resembling a 
pink orchid, is 
mentioned by 
Dr Wallace, 
on the author- 
ity of Sir 
Charles Dilke, 
as inhabiting 
Java. Its spe- 
cialty is allur- 
ing and cap- 
turing butter- 
flies. The ex- 
guest 
arriv- 


pected 
having 
ed, the delectation 
while at 
he supposed to be 
him, but upon 
mantis of the genus 
Gongylus. As with ‘he habit of its kind 
when alighting upon a plant, it hung head downward, 
exposing the under surface to view, sometimes mo 
tionless, and sometimes swaying gently like a flower 


for his 
Kurz, 


spread out 
Prof. 8. 
what 


feast 
devours him 
Burma 


species 


seeming 
and 
Pegu, in 
an orchid of a 


arises 
lower saw 
unfamiliar to 
it to be a 


examination found 


is common 


Deroplatys Sarwace, from Borneo. 


Scientific American 


touched by gentle zephyrs. A bright violet-blue dila- 
tion of the thorax, in front of which its fore legs, band- 
ed violet and black, extended like petals, simulated 
the corolla of a papilionaceous flower so perfectly as 
to deceive the eyes of a practised botanist. An ac- 
count is given in the proceedings of the Asiatic So- 
ciety, Bengal, of a number of specimens of this mantis 
in the possession of Dr. J. Anderson. These insects 
came from Mindipur, Santal women and children had 





Deroplatys Truncata (Truncated Mautis), from Singapore. 


collected them from the twigs of a bush where they 
were hanging and brought them alive to a Mr. Lary- 
more, who forwarded them to Mr. Buckland, who in 
turn gave them to the doctor. 

They are said to particularly frequent rose bushes, 
and at Mindipur are known as rose-leaf insects. Their 
wings, when the mantis is mature, are furnished with 
foliaceous expansions that perfectly counterfeit rose 
leaves. They were fed upon flies and grasshoppers, 
preferring the flies because the grasshoppers were 
evidently too vigorous for them to easily manage. 
The insects were immature; they did not exhibit, look- 
ing at their upper surfaces, any particularly striking 
peculiarities, except the leaf-like dilation of the pro- 
thorax, and the foliaceous appendages to the legs, all 
of which, together with the rest of the upper parts of 





FLOWER TRAPS, 


the insect, was green. On the other hand, the mantis 
presents an entirely different appearance when its 
under surface is exposed to view. The leaf-like expan- 
sion of the prothorax, instead of green, presents a 
pale, clear lavender-violet hue with a faint pink bloom 
along the margin. The resemblance to the corolla of 
an orchidaceous flower thus presented is perfected by 


the presence of a dark brown spot in the middle over . 


the prothorax or breast, which looks precisely like the 


Curious Orchid Lately Discovered by Wood Mason. 
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mouth of the tube of a corolla. In addition to this, 
the long, slender upper part of the prothorax re- 
sembles a flower, while the fore limbs, when resting 
drawn up in the center of the corolia, add to and 
heighten the imposture. 

The curious forms shown in our illustrations belong 
to the same genus, Deroplatys, although the first is a 
native of Singapore, south of the Malay Peninsula, 
while the Sarawaca is from Borneo, In these species 
the outspread wings simulate the petals of a flower. 

A whole tribe of spiders, members of the Thom- 
isade family, living in flower cups, assume the colors 
and markings of the flowers in which they lie in wait 
for victims. 

Blossoms of the Vibernum lantana, a European 
shrub having large ovate leaves and dense cymes of 
small white 
flowers, and it 
may be added, 
our American 
species ( Viber- 
num lentago), 
or sheep berry, 
also. bearing 
broad, flat clus- 
ters of white 
flowers, are at 
times occupied 
by spiders of 
the same 
creamy - white 
hue as that of 
the blossoms, 
and their glo- 
bular abdo- 
mens mimic 
the unopened 
buds (of which 
there are many 
in each clus- 
ter) not only 
in color but in shape and size. These spiders spin no 
web, depending upon strategy to secure their prey, 
and live upon their insect visitors. Later in the sea- 
son spiders apparently identical with these, except in 
color, are found in the blossoms of the Orchis macu- 
lata. The spiders found here have dark reddish- 
brown spots on the abdomen; and in the position usu- 
ally assumed by it, the Aranima, standing with de- 
pressed head, closely mimics in shape and size, in 
relative position, and a little way off in color, the 
dark purple pollinia of the flowers. Recent investiga- 
tions render it extremely probable that, as first sug- 
gested by Prof. Nottridge, as the season advances, 
these spiders change color, and that each successive 
change adapts them for concealment in the flowers of 
some particular plant. The Thomisus citrens poses it- 
self in the 
middle of a 
composite 
flower with 





Immature Form of Rose-Leaf Mantis of 
the Genus Gongylus, from India. 


legs expanded 
like its exte- 
rior ray. They 


have been ob- 
served in 
orcehida- 
ceous flowers 
with their 
legs expanded 
horizon- 
tally Honey- 
bees as well 
as other in - 
sects have 
been found in 
their murder- 
ous clutches. 

Brazil- 
ian birds, fly- 
catchers, dis- 
play a bril- 
liantly colored 
crest easily 
mistaken for a 
flower cup. In- 
sects, attract- 
ed by what ap- 
pears to be a 
freshly cpened 
blossom, fur- 
nish the birds 
with food. An 
Asiatic lizard is entirely colored like the surface of 
plains where it lives, except that at each 
angle of the mouth blooms a brilliant red folding of 
the flesh exactly resembling a little flower that grows 
in the sand. Insects lured by the seeming flower are 
incontircutly disillusioned when they settle upon it. 

ee Oe 

In the city of New York there are only 737,477 

white persons born of native parents. 
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Mc Mr. Walke invention has referen to | &@ reciprocating motor is evenly delivered to the description will be firmly held in place and) pounds, shooting galleries and hand organs. For prices 
improvements x] nyine f the tw work Taking for illustration the commonest | te lecking device for the rails utilized not | ana terms write to C. W. Parker, Abilene, Kan. 
nent explosive-en s 0 o “ : le a igs ey Pee ; 
cycle. class. the engi ols dapted { y.| form of motor now in use, the steam-engine, it | 0" to hold the rails upon the tie ut a inquiry No. 4489.—For firms that manufacture 
a agin MS SERPles SCF et to anchor the ties and to prevent the ties! and supply dealers or jobbers with electric insoles, 
ice In elther a wizontal or a vertical post-| 8 well known that the power derived there : 
. " i " ‘ ‘ and rails from creeping or moving from their lhe celebrated * Hornsoy-Akroyd” Patent Safety Oil 
tion Ihe nein ha its parts arranged for | from is delivered with constant variation, ac 
“ set position “ngine is built by the De La Vergne Refrigerating Ma- 
operation in a manne minimize the vibra cording to the position of the crank-shaft of the . Ss - 
1 i i nann int th v . chine Company. Foot of East 138th Street, New York. 
tion of the structure hus especially adapting | engine, position of the piston, et CAR-DOOR I I Monson, Christine N 
‘ 2 ! we D In this patent of Mr. Monson the inven yuiry No. 4490.—For the manufacturers of 
it for service on m driven vehicles eB : py ‘ Pr W ingren’s electric insoles 
ome tion has reference particularly to doors for p . I tt i l 
4 iA ‘ ‘ " ontra manulacturers o araware speciaitie ii - 
MoTOR > wn « j New York, N. Y Of Interest to Farmers, grain-cars, and the object of the improvement 1 < t € ‘ pecialties, ma 
The inventor imp ement in this patent re-| chinery, stampings, dies, tools, ete. Excellent market- 
fers parti ta diana laliaiinn MACHINE FOR LOADING ANI) STACK-|/ is to provide a metal door of very light ma-| ing connections. Edmonds-Metzel Mfg. Co., Chicago 
fers t rly it clase oto kno 
} t y 2 $ 8 terial, and therefore easy to handle or oper . 
ar or “explosli ors, his object being ING HAY OR THE LIKE 8. MirscH, Wood —— _ es hs . Inquiry No. 4491.—For makers of steam motor 
bine, Kan One of the principal objects of the | ate, and, further, to provide means to make | ear 
te viele in ind inexpensive means for : n-ti 
nvertis \ lar pt " main f improvement is to provide means whereby hay,| the door grain-tight Manufacturers of patent articles, dies, metal stamp- 
converting a u milar pressure engine o 
, , lid ‘ ‘ grain, or the like may be loaded upon the DERAILER M. P. Layton and J. W. Van/ ine, serew machine work, hardware specialties, machin 
the ordinary slide-va ype int a gas-mo . —_— _ . . 4 ¢ a 
of high power machine while the latter ts in motion, and! pypogen Minonk. Ill In this case the in-| @TY 4nd tools. Quadri,s Manufacturing Company, 18 
hig owe 7 Stree ~auK 
also to furnish means whereby the elevation | yention relates to a device for running rail South Canal Street, Chicago. 
BOILER-SETTING.—-S. W. Davis, Pickens,| o¢ the load is effected during the movement way rolling-stock from the raila It is ap uiry Ne. 4492.—For makers of petroleum 
\ Vi this « - h entlo sides . » launches, having a seif-starting engine 
N. Va in ; , the invention resid of the apparatus toward the stack plicable in various connections, particularly 
a manner of constructing walls adapted espe i 1 » shite , witc? : t ies th WANTED.—A gas producer engineer or draftsman 
: 3 : . : are.| on sidings or switches, so as to prevent YT 
clally for yverin etting boilers, although SACK-SCALI G. A. ARCHAMBAULT, Clare, i familiar with construction and operation of gas pro 
it t appli at naemnens. a6 Mict Comprised in this improvement is a irs on the switch from being run back acci dae Cinta eauartence. Weber Gan and Geselns 
, pr supporting-frame which is capable of adjustable | dentally onto the main track fhe entire! py e ( Kansas City, Mo 
will suggest 1e Te ‘ to skilled mechank . a ‘ i deal ai i 
for example, it uid be used in wall construc attachment to a bin, wagon, or the like, and/ action of the deraller ts automan Inquiry Ne. 4493.— For all sorts of electric dyna- 
which carries a scale-beam To the beam is mos for lighting, nickel, and electropiating purposes. 
tion in the art of house-bullding v t i # t ‘ 
attached the bag-holding device By means Wiscellancous {2 Send for new and complete catalogue of Scientific 
is. 
of this invention grain may be shoveled readily HALTDR | G LEWIS Fairfield Neb, | 22d other Books for sale by Munn & Co., 361 Broadway, 
ardware a » bee . . ' ighe a z New York. Free on application 
lu ° } int the bag and at the same time weighed, Mr. Lewis has invented an improvement re f : , 
PRORMUTATION-LOCK kK. I ewron and| after which the bag may be tied and a second lating to halters, which is a simple, neat, and _paantes No. 4494.—For makers of foot power 
Ww t. Bewron, Salida, Col The object claimed | filled, the work being carried on quickly and . : seats HSE a" eager “ 
RK. Bent all rimer t efficient device composed entirely of tw piece lass Dee monedecteres of Al 
in this invention is the provision of simple | conveniently of rope and readily adjustable to the heads | mond’s flexible me tubing 
aor wees OS construction fer a ia that PLOW J. N. Harcnen, Mokane, Mo rhe | of different-sized horses His device also al Inquiry Ne. 4496.—For a machine for filling a 4- 
adapt ‘tt for reliable service to secure a door purpose in view in this improvement is the! lows considerable freedom to the jaws of the unce bottle with tooth powder 
in losed adjustment, dispense with a key | provision of a plow that may be readily | animal, and it can be operated by a farm hand Inquiry No. 4497.-—For a machine for labeling 
j P : bottles 
and which is devoid of accessible openings,| changed to form either a sulky or walking/ of ordinary intelligence — 
thus venting the use of xplosives for de . - . . . r » to pI . _ . -r . Inquiry Ne. 4498.—For the name and address of 
pre : *° s i ‘ ex] ae r plow, as may be desired, and urther, ; I REMINDER V. Srerxr, New Philadelphia, | ~ne Whild ba alte * Baoan * bot alr enatnes 
stroying the to when it if in locked cone | vide. in connection with the plow, a_ soil-cut ‘ a - 3 a . . ar 
‘ oo ; ' Ohio Phis contrivance is an instrument for Inquiry No, 4499.—For makers of electric motor 
tion ting or turning disk or moldboard so attached | peminding persons of business engagements and | wheel chairs 
that it may be swung to operate on either side | other events desirable to be borne in mind. The Inquiry No. 4500.—For makers of lumber planers 
, | . . ’ > ‘ c » 
Heating Apparatus, of the plow, | device is equally serviceable for business men, | #84 matchers 
. . " " . _ octors t ers inisters. teacbers. states Inquiry Ne. 4501.—For makers of adding ma 
FIRE-BOX FOR FIREPLACES.—J, J. M doe case eee chines 
- ‘res men, anc yore ns “ay ” advant y 
LANGE Svendborg, Denmark The design in or mi ag Interest. , = hb: , | | Ir rv Ne. 4502.—For makers of a light die 
thie invention is to retain the advantages and SHE! MBHTAL CLAMPING-BAND WITH au i y by peo press which will belt to he bench and will punch out 
4 ‘ — oh _ ws many social duties inch round checks of thick press board, cardboard, 
avoid the drawbacks in well-known types of |INCLINED LOOSE DISPLACEABLE JOINT | ™®®y Socla d light brass and heavy tin 
7 i » T _ . " MPR is >] revs. Sc re. Ger- MOLDING AND CREASING IPVICE H . 
slow-combustion stoves, This result is obtained) FOR PIPE-UNIONS,—B. Wirtz, Schalke, Ger FOLDING u CR i I as Inquiry Ne. 44503.—For machinery for rolling out 
that the improved fireplace, ig | many. This invention has relation to certain] R. Puimpron, 2d, Newton Center, Mass. The | gum or manufacturing chewing gum. 
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NEW BOOKS, ETC, mie ae aan and filing machine, C. EB. Feet, device for preventing flat, 
{ ; OMIM oe cece esc er eseesereennssese 5 Darby sccccvcvceccvcccscccesdesuce 
i itl CHEMISCH-TECHNISCHES REZEPTBUCH FUER Brush, electric, . T. Richmond tee <n Fence, D. F. Beard ...... ape t' 
ated - ae y u ng bloc » TB, QTR s osc ccccvess oo, ! Fence feeder and crimper, wire, M. 
| = DIE GESAMTE METALLINDUSTRIE. VOD | Buildings, construction of hosplials, eee ry apereaipple 
| St Heinrich Bergmann. Vienna: A. riums, or Other, D. Sarason 736,158 | Fence post, J. & W. H. Beask 
|} Hartleben. 1903. 12mo. Pp. 327. | Burglar alarm and sash lock, ” eee foe cee tS Se saeee 
| eries. Pric ~~ ee es ‘ ence post, M. arner . cane 
i and >: rice, $1.50. Burial receptacle, J “MeGrift 735,908 | . . ; 
| , 3 » #. ©. FB. te eeeee -f stretcher, wire, I. M. Warner... 
: Mr. Hergmann has collected a great mumber| {irs ‘ting acvies; magtaine, Fiés"& | tat gn alc 
mire : L . a = , ccoun a. : P eeeee 
HINTS TO CORRESPONDENTS. of recipes which should be of value to the me OSGI s ccnnccesesccscvns 735,746 | Pile’ cabinet "C. Kline mie 
, mS pa ed i ~ yee" Camera focusing hood, La Ma Whitlock 736,271 | File © , aoe 
Names and Address must accompany all letters or tallurgist, particularly since the recipes which Camera, photographic,” Fr. B. tay | : lock eth Fitter ¥4 ‘hb isk a 4 
” yoy will - paid a rhis is for he has gathered are such as have proven them-| Camera, sketching, Beebe & McFarland. ... 735,697 Filter. G. W aoe 
wr F. ay no a oes f. a hi selves of practical value. me ae | the swinging ele- 790.918 Fire eseape, BE. Banhagel 36,056 
") i t } ; : © » &. e eer eceseseescese 736,213 | Fire ladder at . . y 
nen. of paper aud page or number of question. | Eaery GRINDING MACHINERY. A Text | Can bodies, manufacture of key-opening pe Pi ad escape means, combined, W, ae. 
i wot answered in reasonable 1¢ should be . - : i “ tongued tearing strip, B. H. Larkin..... 735,783 | wire. a. entiation 4 ta a 
repeated; correspondents will bear in mind that Book of Workshop Practice in Gen-| cans, » naa D meardwes f of Gey-cpenins tongued a 7 r ms aprinkler for extingutsh 
ee Se Ss ~ a age — ~— eral Tool Grinding and the Design tearing strip, G. W. Weber........+++. 735,850 Pieeneen sight, — Eats) ape ee ben vege 
ough we endeavor to reply to a either by ‘ ane Me “nts . y 2 “ ° Pw ton. Eda whieh to mip y 
letter or im this department, cach mest take| Construction, and Application of the | ""Wiogy uments multiples We 8 Pe oas,724| Pid, openlng and cleaning machine, 
his turn Machines Employed. By R. B. Hodg-| Candy, pulling, G, Thibodeau’ ....2...2..77 7361313 | pag OETM aie g Berd acheseeseseas «+ Seets 
Buyers wishing to purchase any artic le not adver- ‘i AM LN E ae, . . " Cap or cartridge receptacle, J. W 735,757 | oor construct J. Trunser TAG, 316 
tised in our columns will be furnished with son, A.M., M.E. London: Charles Car-coupling, P. Baker ‘ 735, 605 Flooring, a ceiling, ete., 
- 2 . » &. OE sccccnece 35, 60 > 4 is 
addresses of houses manufacturing or carrying ( Griffin & Co., Ltd. Philadelphia: | car coupling, W. 8. Lee ....... 735,888 a ——s peaere<s¢: 4 
1 same ‘ ing ‘ , one Cc “Ow . a feiger.... ! b seed , . Wr, 89004828 90226000 ’ 
Special Written Information on matters of personal J B. Lippine ott Company. 1903. Ger Fee ge ¢ » Tg . Lng 4 Fluid pressure engine, M, Forney, 
rather than general interest cannot be expected 12mo Pp. 180. Car sign, removable street, P 735,739 to 785,741 
’ able street, % ‘oleman Flul . 
without remuneration 4 ee ‘ : Harner . 736, 94g | hu id transfer awiteh, BE. A. July..... TBH, 881 
Scientific American Supplements referred to may be An emery grinder is one of the most useful Car wheels molding, A. F. How Aap < 26,102 Folding box or crate, J. W. Prasky 7 
had at the office Price 10 cents each tecls a shop can have, especially as a money / Car wt Ane er ie r bt Folding chair, T. W. Washburn... 
Seale as aa ; : I I . Y| Carbon tetrachlorid, C. Combes. 735,948 | bromel the . c.f 
00 ~~ referred to promptly supplied on receipt of | gaye, The present volume is an admirable | Card holder, 8. H. Owens .......+.+++5+ 735,802 | Pruit pF wd fr a chum amith 
rice - a Carriage - ahion . Fan ee . erer, L. Be i 
Minerals sent for examination should be distinctly | Contribution to the literature of money ma Daren RP — saekite” tar setting 18,779) Puel, “manufacturing artificial, B. 
marked or labeled chine shop work. Unlike many English tech- up and filling, W. H. Doble FORT | renee nteribed i lasts." Gok. 22.0222 Taner 
—e itiaaidiiias . ~ ’ e hae ¥ . on “e fibutor, blast, J. Cook.... . TH6 
~oe — eee nical boeks, American practice is far from jew Sher Pree a8 Te DOM,» oo acepehenes Ling Furnace door, J. 8, Cooper,......+. : . 736,222 
(9157) R.A.N. says: 1. What appar- | being neglected, and many of the best Ameri-| Cente sing, henger “for ‘temporary, G. B. — der ~ 5? ae ak ta aga 735,082 
Yd P ~~ are ‘ WEED “doce bnddccescosuveuns 0 bvaatonia 736,040 | rey Fa aldwin 35,082 
atus is necessary to install telephone apparatus eure types are shown. k Cetyl om aiaeyl and making same, M. W. ~— or TS; Rees SR, Ae 5.772 
en a telegraph line We wish to use only Woop. A Manual of the Natural History BOF cee vcccccccvesccesncsntocessoes 736,061 weelitaes fixture, cc. Fr . tid ati dt A veers 
. . . “ y- . » » 7 . x ash, 
transmitters and receivers and such other as and Industrial Applications of the mee og Ee Wheel therefor, drive, 738,256 Fuse apparatus, protective, W. 736,010 
is necessary, using the telegraph battery as Timbers of Commerce. By G. S.| Change making apparatus, J. W. Munson.. 736,133 Fane caleeaeen : 3 S te octane 
battery for the telephone. A. To use a Boulger, F.L.S., ete. London: Ed-| Check and sales slip holder, W. Morton... . 726,288 i pae Qreaseens oer oe > aneniee 
7 eee - “ r - - Pp yeis o { We. BOI ci ciccetcccss 736,020 
< a > Chocolate manufacturing machine, EB. P. F. : 1 
telegraph line with a telephone it is only ward Arnold. New York: Longmans, Magniez ivich'avtannons6adensstan 735,890 | Geese. See Track gage. 
necessary to attach the transmitter and re Green & Co. 1902. 16mo, Pp. 369.| Chomp yr rer Bs WOME sntecssvente 736,041 oane oho © “Maxwell 2.00002: 7) Taare 
= 8 i aaa . P * : Clam Ge FR, sks b han nodedapaeceres soos 480,17 . A . : 
ceiver to the line. The telegraph battery will 66 illustrations, 3 plates. Price,| (tipper, pair, M. 8S. Black 22200220222 ee ies Game apparatus, ©. M. Mumford 
answer for both services The sounder may $2.60. Cloth eutting machine, B. M. Waring...... 735,848 Beomend ——- - ae RPAAELO > ORS 
: fe. nt we - a s aim we ‘ > anger, 3 C. <0 
answer for the calling apparatus 2. There About 750 woods are enumerated in this ex por a mr Di Pe Paifiipe. 22. hag 4 ars Gas battery, J. H. Reid ...... 
is another telephone line on our poles; why) cellent book, including most of those which are | Clutch, hoisting machine, P. F. 735,802 Ges hem ng i 8 a 8 Oe 
aie . ‘ we e P a. . 4 &. 
is it that we can hear them talking while the practically known in general commerce. The oa yO > , Sheree et. 735,965 | Gas fixture, Smith & Suite. wee 
7 . ’ . e ‘oO or othe e 8, classifyir appa- ‘ J : *? sp hah bs 
lines are 18 Inches apart? A. What you hear information is of a very practical nature, ratus for, F. Blane .......... od a" 735,855 — furnace, P. 5. Harvey OR aaa 
from one line to another is called “cross talk.” dealing with the weights of wood, their hard-| ©oMfee concentrate and making same, 8. 1 Gas eaten’ pas New Mclean. PES y 
Kate 4 . ‘etylene, 2 ols : 
It is due to the electric waves which fill the ness and color, odors and resonance, the de- | oi ene, Vv Gas heated comb, R. D. 0, Johnson, , 
space around the wire 3. When the lines get | fects of wood, seasoning of wood e uses of | Coin detective, G. V , Gas heater, J, C. Goodwin ...... TM,TH1, 
4 . th f | Col . Glass making, wire, Swearer & Toynbee 
crossed we can hear them talk by putting an wood, and a complete catalogue and an excel | Gee —- © E. yee SE Kortin Glass ornamenting mac ‘hine, J. M Cannes. 
‘ * of J , x. G 4 : Se ° ’ 
ear close to the sounder Why is it? A. The lent bibliography Coke oven door, G. D Macdougali : Glass, working, 0. A. Mygatt......+..... 
sounder of a telegraph has long been known Collar shield, horse, B. F. George.......... TA, 747 ~~ panne ae making, > 
Collar throat brace, horse, J. H. Miller... 736,128 | , Mart ....+..+-..+ssssess0e: sree 
to be able to receive a telephone message. It Combing machine, wool, Jackson & Thomp- — pe tel apparatus for ewaging, "Brewer 
is because the sounder is affected by the waves BOD secereceserssvesesses 735, 080 | «, Rare, pay an ¢ 
INDEX OF INVENTIONS Commutator brush, C. Wirt Golf ball, C. Davis .........665 
and vibrate ust as the diaphrag f the re ov 
F ates just as th iaphragm of the re- Concentrator, I. Sutton tas } Aaah N. Pare aa eA oS cane 
iver does 4 I be » mad the the electr Conerete bull . . - rovernor, centrifugal, - om ATG. ccc nune 
toga — te a me ele For which Letters Patent of the gay me meng Ogg Be "Ores... 7 Governor, engine, W. 0. Worth..... 
city ows aroun 1e surface o a wire an 4 Ah a ; , 
. ‘te construction, steel, Grain ~aning and aeearing machine, 
not through it A. Electricity of very high United States were Issued rete mixer, L. aase Jeffers ... o2 -. 736,204 
vol as that of the lightning, does not pene- | for the Week Ending iveyor, A. J. Webste Grinding or polishing cone, L. G. Koenlg.. 786,114 
pee vt ten a ad na Conveyer apron, 8 a rs = at ~ cagrarens 
ate ¢ wire, b ows on s 8 ace iis Cooker, steam, E. C machines, machine } tarr .. 
is not the case with the current from a battery August Il, 1903, Copy holder, W. H. rigging device, B a? Truscott ... , 
: Cork retainer, W. E. Gums from trees, collecting, J. G. Gardner 
It penetrates the metal and goes through the AND BACH BEARING THAT DATE. | Corn fodder shredder, oun 7? Hy hitching rope, combined, J. M 
wire 5. Will a rusty wire offer more resist Corset, N. Temple ..... ET _ F902 CO2OLLETSCESS ORES eee 
oman tm, tis: aieiee : ee edited ina2 | [See note at end of list about copies of these patents.|| Corset, T. Schottlander Hammer, Jinks & Davis : 
an to its passage than a galvanized wire sitet hearin eae rare SORE Cotton gin, A. M, Dastur Hand, artificial, H. Patt . eee 
A. From the answer to the last question you -| Cover, culinary vessel, J. Stone Harmonium stop key mec banism, C. Hesse, . 
will see that if a wire is rusty upon its sur Acids ipparatus for making sulphurk . Crate, folding, B. K. Boyd... i si Harvester binding mechaniem, grain, 8. K. 
: * . other, J. G. Graham Crossing and double slip switch with mov Dennis tee Petes ee esasnreseenees 
face only, it can conduc electricity as well Advertising wovelts W “etd AOS ; able center point, combination, Lee Harvester, broom corn, I. O. Baxter 
as if bright: but if the wire is so much rusted Aerated liquid dispensing apparatus, J. J | H MOOTE ee eescecesccsnerenenseneenes Harvester, broom corn, J. W. Pelfer 
, | Hat or the like, 8. H. Meersa 


736,000 | Crusher, See Ore crusher, 





McLaughlin 








| Hatch fastener, T. B. Armstrong. 


F ts bo s ce ) e st 
that 1 dy is reduced by the rust, it is Crutch arm rest, H. 8. Cole ....... 



















































































Air brake automatic safety stop, Hughe s & 
equivalent to a wire of the size of its unrusted Roche ' anh Caltivates, &. FP. Ciba cccccvcccccececsce | Header, B. A. Johnston .......0-ss005 ar 
portion, and cannot conduct electricity as well Air brake connection, Feust & Wright. Cultivate W. BR. Knaab ......s00- Heat, device for effecting the radiation’ of, 
Air brake, railway, P. Jacobson.......... ss Cultivator, vineyard or orchard, I. D. Be We ak coos <a poe 
as one unrusted, of its former full size Air compressor cylinder water jacket, J. H PO ncncvcscvcvesceccevececcesessorese ise Heater, G. W. Brunner ......+.+00 
15 M. I | I isl Herron errr eee ee orene motor, alte ‘rnating, F. L. 0° Bryan. 736,202 sata apparatus, D. M. Horton..... 
(9158) M. E. C. asks: wish to put Air compressor goverror, J. H. Herron ;| Cutters, mechanism for driving and — emoglobin preparations, making, F. 
- 7 _| Air inlet for sanitary ventilation of the ing rotary, C. R. Gabriel . . 736,248 GOR vccccvccsscesvacceccesaeeses 
a telephone line from our house to one of our drainage systems of houses, buildings, Demonstration and instruction strip, Hide fleshing machine, Lombard & Luc 
greenhouses a distance of about ) feet. Will ete., fresh, G. Cody . 736,220 bined, F. A. Glidden .......... Hoisting machine, L. W. Delp 
you please tell me the best way of running the — ater paste drying apparatus, J. Al ; | Bosees ey Ln 5 Re N omreriae.... le 3. ait read az 
wires underground Are the lead-incased wires Alloy and making same, A. Ramadell BE, S1f teetor, W. Hare eee A. P. von Winkler : Se 
1 ; ' ol oO ‘ rdnane Dawson & Dental tool, G. B. Hough Hose and pipe coupling Ni Be BU ca cteses 
durable enough to be buried directly in the Ammunition hoist fer ordnance, av n é 
= : Horne > Desk, portable, J. B. Elliott Hose clamp, F. T. Lippineote 
ground or should they e run through pipes’ Amusement device, A. Seyfried Desks, support for attachment Hose coupling, G. P. Jcnes 
A. The lead-incased cables can be run by laying Atchor stowing mechanism, ship, J "Kidd. arn ° Hose coupling, J. Whiteford ... Let S 
} R ‘ . p “ : ia Anesthetics, device for administering, G. L | Dish washer, J Hose handler and clamp, T. Medill........ 
them directly in the earth They are very Bennett ; “= ; | Display cabinet, J. Hotel register, C. H. Harger wage 
durable unless a break occurs in the sheath. Animal trap, G. F. Eberhard Display rack, T Hydraulic drill, J. Higgins... Tah, :, 768, 
Tr want com 4 t ouen. tt to better Atmosphere apparatus for automat Display stand, C. F. Iiydrocarbon burner, Jordan & Waller. 
» prevent Injury from (his cause, It Is herve controlling the humidity of, O. E 7 iving apparatus, Petrie & “Martin » Hydrocarbon burner attachment, F. A, Rey- 
to use the cable with a core saturated with |} Atomizing and carburetting device, W 7 Door check and spring, 0. C. Rixson ...... nolds ; soe 7 
: 4 Automobile driving gear, K. G. Johnston 7 Door locking attachment, W. H. Gartz Hiydr urbon vapor generate J. F 
1 sulat y stance hic pe oist , , ’ J 1 g rator, 4 - 
bey insulating sul : in which repels moi rat Axle, vehicle, J. T. Kenter... . 7 { Door, sliding, J. J. Hennessey Incubator, C, B. Kenyon ........+. 
These can be obtained with one or more pairs Awning operating mechanism, M. F. Wiede Door, sliding, E. E. Manter Incubator, O. W. Randolph ..... 
of conductors mann : q P .. 736,046) Double and swingle tree, A. Indicator lock, P. Yoe 
woh ur, vessel, a s ba 7 79 | Draft equalizer, F. Bahler os Ingots from molds, mechanism for striping, 
O1ee “ee ss " +1. taking iron, wafer ifkin & Getzoff 7 >| Draft gear, friction, A. Christianson...... os Morse oS adaade 735,798 
(9159) A. H. F. says I would like jating ma hine, straw, G. J. Freese ... 736,084] Dress suit cases or trunks, strap holder for, inhaling apparatus, T. Kavts ........ es 736.111 
for you to answer these inquiries either by eg ae ee —- BE ee rr 7 Inkstand, J. W. Jacobus ........¢eceeseee. THO106 
‘ : aaa talls, making hollow, ¢ davis 7 Dress supporting pin, C. Metternich ... eZ Internal combustion engine, F. H. Gile 735,064 
letter or through your Notes and Queries col ag ping nae, F. Schmitz. 7 Drier, J. BE. MOGGME .cccccccccces ° Jack See Logging jack 
unmR 1 would like to know at what speed a sank, BE suechling -* 7 Drying apparatus, laundry, Jewelry and producing same, W. / Ms 
trolley can be run nstantly or can it be run jark removing machine, J. Moreau 7 Drill device bearing A 7 5|* jet ¥ 1 tn 
’ e c “ consti i , cr > , ” ° : “ - . d . . 
7 . - sath seat, W. H. Silver 7 Drilling machine, A. 736,284 | Jewelry cluster setting, H. Levin...... 
at the rate of 60 or 70 miles an hour, with Bathing epparatus, portable L V Gray.. 736,089 | Dust colleetor, W. A. Derby... . 725,054 | Kaitting frame, T. Lieberknecht 
stops at about 35 or 45 miles, without injury batteries, treating : plates for use in Dust colleetors, ete., dust proof joint pack Knitting machine, automatic rib, 
‘ ; Pm pa : a , condary, C. J. Reed ; . 735,820 ing for, H. C. Draver ...... , : | NDE He = yearn oh ae 
© the wires or trolley contacts, such as pulleys. Battery electrolytes, composition of matter Dye, substantive sulfur, Julius & Reubold | Knob, C. O. Noack Sibonseendess 
I think it is impossible to run a trolley and) ,, pe a to & ype 2 735,808) Dynamo gearing for railway vehicles, H. Lace fastenor, J, H. O'Brien..........4.. 
/ ve" nil gs ce ; , juttery and making same, secondary, WeatOn oicccccscvcscesccccves . Lace fastener, shoe, BE. D. Smith.. 
keep proper contact at the rate as stated above : A. F. Clark 73 | Kdging for open work goods, 8, Borton. Lacing device for boots or shoes, ete 
Can you tell me what line and where the ab ge gg eee secondary, A. F. Clark a Egg beater, Smith & Sherwood W. Johnston , : 
bee ( oe F . 73 . oP ' “ 74% OT 7 : ' r 4 g 
highest speed is run and what distance runs 4 ‘_ = dham ‘ Electric battery, H. Halsey.... -735,971, 7 Lamp, electric arc, T. L. Carbone., ‘ 
; ; . ma = | Rechiy FE. D : oo Electric brake, G. A. Le Fevre ..... 7 Lamp, electric Incandescent, C. arter 
are made without stops of about 35 or 45 crag eb ae Fit a 4 Electric circuits, mereury safety attachment or | lamp, gas, W. G. Midgley 
miles? A. Trolley cars can be run constantly : oe 4 . j for, E. Mies er eereeeces 6,127) Lamp ers, apparatus for ‘treating | clee 
Bending machine or tool, S. Peard 736,145 | wieetric coil, R. Varley heae 736,519 tric, M. W. Hanks 735,701 
at amy speed which they can attain at any Bicycles, ete., variable gearing for, 1t r Electric currents for electrols is, apparatus Lamp glowers, making electric, -. W. = 
time, if the roadway is safe and there is ; —ae : Walker seeeceocee for the generation and apattestion. of, | eee cennatke fas? sae enka oe " 28,760 
i alke a . - we 
bres ™ . fe thing te naam, ic . ’ om . fede FP. TE BRIO cco dcccccocsancors ++ Oe Lamp sockets, making fiber "insulating lin- 
ore ik-down fhere is nothing to prevent this aint r, temp: rary, _ m, one rg Electric distribution regulath I ings for incandescent, 0. BE. Kennedy 7 
in the trolley wheel or shoe of the contact with Blotting somporerye Murr arena ROR cick coesrccsnneeebeneeses coeeen Lantern, magic, 8. Hamburger 1 » 7 
tlo yr pac d |) ee — : . "-" a J many 
the third rail Forty to fifty miles per hour) plows at an pumps impeller for rotary, H. A Electric heater, J. F. McE elroy 798 | Latch, gate, H. C, Carter . a 
he l . 1 Wainwright . vik ot ONE Electrie motor control, F. A. 5,595) Lathe speed changing mechanism, | ” auto. 
as often been made for a short time, but sets ye og EAR Re Re he Electric switch, H. 0. Swoboda 735,841 | matic, J. P. Brophy eres 7) 
cannot be maintained on any road because of Retler euperboater C Gottwald BY cocccese me tele switch, . ¢ Ce é one ooes cesar | Lattice or truss girder, etc., » Visintini. 7 
' : z <a a sas Electrical coil, ~ Varley ...seccceceeees + T46,177 | Leather finishing machine, C, She 1 T 
st f ere » cross re t wv t 2 Bolt , ach . undulatory, E ) rT. . ‘ machine, Ie pa re i 
— und grade cr ings with highways. An worry, &- -  Raidonetic se a BP raver Electrical distribution regulating system, 3 Leathers ornamenting, Slade & Goldstein.. 73 
experimental track is in existence in Germany| poocs ete. machine for trimming. E. B. L, EORGOB .0+cccecssss tn cctbes commen 735,990 | Lemon squeezer, R. L. Dorsey.. Ne 
upon which over 100 miles an hour has been Stimpson a ebie a} E gs meee aynehroniaing “apparatus, ons Lens carriage, weperees adjustable, F. B 
vee . a WOME canbecccnnsves ee . Case Se eeeeeserassseeens eee 


toot calk, A. B. Lipseomb 
toring machine, A. M. Newell. 





Level and plumb, Dd. F Collientt 


made If there was any need of such a road 
Liquid cooler, M. A. Connor 





~ jen trical switch, R 


Border 
‘tricity, ge ore i, 1 


Reid. 








electrical engineers would undertake to build tottle cap, E. Nerton pl: seee nee see 
: illing , e ‘tromagnet, A. Green ...--ee0+6- serene Liquid from liquid containing same, appa 
an perate ¢ . ss rog t 60 1S a tottle filling and se aling machine, E. D . 1 1 ame, ppe 
d operate an expr road with 60 miles pet Schmitt : ‘ - Slevator frame, § K. "Dennis ose ratus for separating volatile, Erben & 
hour and stops at any interval desired. But) pottie. hot water, J. Holland Hevator gate opening device, H, Guth.. WHORE. es etases : eee» 796,240 
there is no one to put up the capital for such | Bottle, nursing, M. Cantwell mbossing or punching machine, H. Casler.. Liquids, apparatus. for drawing off or dis- 
ttle soaking machine, S. Volz Embossing press, C. Seybold ...+.+.++. sees pensing aerated or other, J, Fletcher., 7 
‘ingine controlling means, Duryea & White. Liquors, purifying alcoholic, J. Howden... 7 





a road, since It is not needed at present ttle washing machine, Busch, Gull & : . 
te Sngine igniting attachment, explosive, J. D. Load retaining or releasing means for ve- 


















; Barry . ; i . 

(9160) J. E. J. says: There are sev- ttle washing machine, V. Lapp McFarland, Jr 660+ cepaneee pareees hicles, D. McLaughlin FP Brad 726,138 
eral li : thi a w, J. J. Adams ingine sparking device, gas, J. M. Wilson.. Load retaining or releasing means for ve 

gasoline engines in this town and the ~ssaiel manufacture of integral stems and Engines, rebound preventing device for gas, hicles, BE. I B. Knowlton . 736,260 
spark or battery gives us more trouble than bases for blown, C. G. Drew a» ee So —- aoees 7 Locomotive air sooting apparatus, F. P. 

‘ 7 * Envelop, L y ritzkow ....... Busiel ‘ , ; 
i ttle ) lease swer ms Box, A. ¢ e° - : . : . ‘ 
a ii tle Will you plea inswer in Note and x or receptack L. H. Rogers Eyelet setting machine, EF. B. Stimpson ‘ | Logging Jack, J. G ‘Owen. ye 
Queries what is the best battery, liquid or dry Bracket. See Shade and curtain bracket Eyeleting machine, E. B. Stimpson . * Loom shuttle, weaver’s, BE. G. Ferreira.... 
for a small (1% horse power) engine Have| Brake coupling, automatic fluid pressure Fastener, E. B. Stimpson .....++6+ tee Loom warp stop motion, J. B. Lemyre 
> s f ‘ . Kelley & Colvin BP Ri Fe om Fastening, C. E. Morgan ......-ceeeeeeer Lubricant and making same, 8. A. Smith. 
you a SurppLeMent that gives full information?) pranding tron, A. A. Phipps Faucet, mixing, Ross & Tollinger.......+ Lubricator, H. James .... Fe ‘ 
A. Dry cells are usually employed for sparking | Bricks, ete., apparatus for drying, C. Ber Feed ~—- pagel automatic, y Mail bag fastener, J. W. Shallenberger 
gasoline engines See Hiseox’s “Gas Enegir ’ henk . . : Duryea .. Fear e tera ee eeewaseees ‘ Manure gatherer and loader, J. Peterson.. 
af in gine met sco at Zines | Brooder, E. Schill : oa ee Feed water heater ‘and’ purifier, Mapping Instrument, J. F D. Schrader 
i 
= ie . 4 

for a full treatment of the matter; price $2.50) Broom hanger, W. 8S. De Woody ANMOTHON 2.0 0c ce ccceererecneseessvens 35,693 | Massage inplement, J. J. Grobe 


Measure, combination, BE. HH. Darate 


reed w ater heater and purifier 
Measure, tallor’s tape, J, M. Adamson..., 


GNAM cccccncsccoccese 


} Brush, M. MeCarthy chew oe 
by mall, Brush, automatic sereen, M. R. Crofoot 











Scientific American 


AvuGUST 22, 1903. 








Measoring 
tin . 
Measuring Ulumination, D surnett 
Measuring tool, combination, ¢ EK. Billings 
Mechanical movement, G. H. Burpee 
Mechanical movement, 7. W. Martin 
eee wiser, M. B. Nicholl 
| extracting and ore 
ratus, Powter & Stringer ......«sceeees 
Metal, producing uniformity of one in 
molten, R. G. G. Moldenke soee 
Metal working apparatus, clamping " device 


cabinet, computing, B. J. Aus 


for electri A. F Rietael ...cscacee ee 
Mile or sign post, L. Weglein, Jf....+++- 
Milk cooler, C. BR, Gilmon ...cecccccseeees 











Mine timber framing machine, Barnes & 
Smith 

Mixer See Concrete mixer 

Mop cabinet, TH. H. Bommey geccccecceess 

Mop wringer 4. M. Burnham . 

Motion reversing device, G. E. “‘Tregurtha, 
relasue 

Movable furnace, Cook & Ferguso Bo cccccecs 


Mul aclf-acting Hiouget & Becker ee 

Musie sheet for mechanical musical inetru 
ments, ¢ L.. Davis 

Musical inetruament, key wind, B. Parte 

Nall holding device, G. Horton 

Nebulizer, T. De Vilbisa 

Nitro and azo compounds, 
Buchner 

Nitro compounds, 
her 

Nitro compounds, 
Buciiner 


reduction of, M 
reduction of, M. Buch- 


reduction of aromatic, M. 





Noodle cutter Ww De Woody 
Nozzle, T. M Murphy . 
Nowsie, variable exhaust, G. H. Gray 
Nut, lock, J i Martin 

Nut, lock, W A. Whitney 

Nut or bolt lock, W. HI. Burns 


Ordnance, breech loading, W Ii. Bevane 

Ore erusher, assayer's, A ( Calkina 

Ore separator, Pira & Salomonson 

Ores with solvents, apparatus for the treat 
ment of, H. T. Durant ‘ 

Organ, Arno & Hagey e Sescceeoes 

Oven door, B 4 ‘ Peterson 

Overshoes, A. B. Roberta 








Package tie, 8. ¢ Herbert ...cscssssccee 
Packing material, hot rivet joint, L. Lake- 

berg . eo eeceerssrcccesese 
Packing, rod, G. W. Schultz ocs0ece 


Paddie wheel, F DD seccccsccocosese 

Paint box, G. H. Williams .. . " 

Paper folding or plaiting machine, J 
Dow ling 

Paper giassing machine, K Rogers 


KE 

Paper, ete machinery for folding, R. ¢ 
Seymour 

Paper pulp, means for separating magnetic 
particles from, C. J. Reed 

Paper weight and pen holder, 
a Sirrine 


combine d, W 


device, ©. H. 








Paratin direct cooling 
Hatton ess 

Pattern drafting “dev or ga rme nts, 
*. Follett 


Peas or the lke, 
the picking or 
Major 

Penholder, J. H. Woolsey oe : 

Phonographs, automatic return feed mechan 
jam for, G. Wood i 

Piano card punching machine, J. B 


apparatus for facilitating 
sorting of dried, ° 


David 





aon ; 

Picture, changeable, J. Stevenson 726,084, 
Pine uuahiion, F. Atang 
Stovepipe 

train, J. C. Martin, Jr...... 

Piston rod joint, J. D. MeFariland, Jr...... 

Pitman, T. Cromim....ccccccccccccceweees ; 


Plane, CC. H. Fox . . ° 
Piant setting, locator for use in, N. Hos- 

tettler . 
Planter, BE. M 
Planter attachment 


Heylman 


Sandifer & Meredith 


Planter, combined check row and drill, W 
Bobey 

Plow or sitivator attachment, W R 
Very 


Plow rotary tool, W. Lorenz ° 
Pneumatic passageway, J. G. & M. O 
Rehfusw ...... eeee 
Pneumatic tube aystem, W. G 
Potato digger and listing plow, 
J. T. Cla 

Powder upon ~~ MLS 
paratus for 
marsine 

Power transmitting mechanism, W 

Precious metals, apparatus for the recovery 
of, Sulman & Kirkpatrick-Picard 


Davis 
com bine d, 


plants, or the like, ap- 
distributing, a Lago- 


Cooper. 


Print mounting device, F. Sauer 

Printer’s quein, W. 8. Decker . 

Printing apparatus, wall paper, J. A. Wat 
aon ; ; ; neue 

Printing machine, W h Hodgman " 

Printing machine, wall paper, J A. Wat- 
Rou 

Printing press ink distributing apparatus, 
Ga. W. Prouaty 

Printing surfaces, making multicolor, A. vou 
Beus 


Propeller, A C. J. H. Melntosh 

eller, screw, U. Pinkert 

Pulley rim curving machine, B. G. Budd 
Pulp strainer, F. M. Chapman, et al 
Pump, J. 8 C. Bonham 

Pump, itrifugal, J. H. C. Petersen 

wr ~ centrifugal suction, J. H, C, Peter 








romp. ‘fer portable engines or the like, W 
W. Dingee 
Pump, high speed rotary, J. W. Alvord, 
735,601, 
Pump shafts in well casings, means for 
alining, J. W Alvord ° 
Punch, conductor's, R. J. Krautheim 
Punching bag supporting mechanism, B. J 
li. Goldeamith 
Punching machine, S&S. B 
Puzzle, C. B. Haynes 
Quick-acting clamp, A M. Colt 
Quicksliver furnace, A Tregidgo 
Ratt chair and coupling, boitless, Holman & 
Shaw ver es 
Rall electric systema, traveling connector 
for third, J. W. Perkins ° 
Rall joint, W. &. De Woody 


Stimpson 


Hall joint, J. B. Dutton 
Rall joint, P. J. Lakes 
Rail joint and nut leck, combined, L. N 


Reed 
Rallway brake, P. Hallet 


Railway coach car, convertible, L. Petter 
eon . . eee 

Rallway crows tie, O. H. Odell 

Railway awiteh, electromagnetl ita A 


Baldwin ener 

Rallway vehicles or trains, controlling ays 
tem for, J. L. Crouse 

Rasp, J. H. Rohret 

Ratchet wreach, D. L. Winters 

Razor strop, G. W. Korn 

Receptacle base, cushioned, r &u Fr 
Kell 

Refrigerator alarm, C. Klieifgen ah. 

Rendering apparatus, Kielnechmidt & Wan- 
hen wetech doce oes 

Respirator, BE. Folkmar 


Rheostat and resistance element therefor, 


©. J. Reed ..... 
Rings, brooches, ete., ‘cluste r setting for, F 
W. Rohde : e 


Rock drill, H. A. Dalmas 

Rock drill, P. Higgins 

Retary engine, J. H. Pitkin 

Rotary explosive motor, A. Primat 

Retary mofor, B. R. Douglas ++ 
or, reciprocating, H. de Char- 





Rotary m 

donnet eee . . eke 

Roving clamp, 6. T. Hawley ......7356,074, 

Rubber boots, ete., device for patching, H 

H. Gove ...... 

ne shoes, a 
1é 


Saddietree , haruese, "h. Banftieden., 





* attac “hment tor, * Fore- 





lixiviating appa- 
7 

















736,205 


36 206 





22222 


35,87 ‘ 


5 vas 


be be bee 





736,031 


736,298 


735,832 


735,926 


oo2 
































Lowrie ..... 


it 99 Foot and Safe, H. C. . 
tar Power Safety apparatus, H. K. Whitne r Telssue. 
Screw Cutting | Sandi, I. BE. Bassett ... 


a Sash lock, window, B. 0 i ete eeeseeee 
Goo th Saw sharpening device, G. . & 
H. Li Podbere .ccccccccccccccecs 


Scraper, foot, . B. Krauth coeecece 
Seraper, road, RK. L. ee TYTTTTTiT 
reen, W. Oates, IJr...... 
en system, Picher & 
ew plate, F. BE. Wells 
Seal lock, J. J. Russell 
Sealing device, envelop, A. 
Sealing machine, automatic vacuum can, J 
G. Hodgson . eéee 

Separator. See Ore separator 








Send for Catalogue B 
SENECA FALLS MPG. CO, 
695 Water Street, 

Seneca Falis, N. Y., U.S.A. 
















NGINE & FOOT 











Toots ° SUPPLIES Sewing machine, overedge, 8 Borton.. 736,199 
Sewing machine trimming attachment, B 

SEBASTIAN LATHE ¢ Bissinger ‘ . : 735, 699 | 
Shade and curtain bracket, combination, J 

EK. French .. cose 736,085 

Shade and curtain fixture, G. Retzko.. 736,018 
€ Ss a é€ OUuUNn | Shade and curtain fixture, window, 8S. A 

| Norwood 736,334 


and able to resist unfavorable conditions shade and vent tilator, combination window, 
by the use of Leatherine. Belts that | 8. 8. Gable 
don't break, that don't cost money to Beep Shade trimming 
them in order, that never fail in strengt , Tut . 
and durability, are made of ‘ urts ee : 
Shaft collar, B. Hecht 


SCHIEREN BELTING. Shaft split collar, Scott & Williams. . 


| Sharpener, a T. G. Goodfellow 
Every shop&factory owner wantsSchieren | Shoe. cabinet Orrick 

Beltins in his place because it is always | . ; Wireback 
reliable. Gelting Book and Leat herine | 8 Sk ‘3 
literatare sent free to those interested. . cusnner 


CHAS. A. SCHIEREN & CO. Sieve, grain, m, caer 

Prrrewune: 43 Third Ay. Sign, changeable, T. W. Loaring 

Sign, changeable, M. B. Disken 

Signal indicator, electromagnetic, W Ww 
Dean . ° Tritt ° 

Signaling system, electrical, J. L. Wrenn 


New Type | tig ol ggeell geen ded - Bye STON , | 
2-Cycle Motor 


apparatus, window, J A 





hoe, extension, J. F 
hoe en de vice, A J. 
t 


we rest, 





on: 52 Ferry St. 


Lincela Si. 
Hameune : 





Pickhuben 4 





R. Ogle P eevee 
Manley 





Soldering iron, R. E 









8 H. P.. Auto. or Marine, 175 ibs. 
Manufacturers in search of the 
best should address 
CUSHMAN MOTOR CO aye Teta lay a 
. . ** | Squaring device, foundation, J. C. Paul 
Lincoln, Nebraska. | Stacker, hay, J. Law 


Stamp feeding and cutting mechanism, M 
-BEAM 


PATENTED. | Soot cleaner, E. Green ....... 
Range of Speed, 30 to 2,000 Revo- Spacing instrument, D. W Stinson. ees 
lutions l x > . = le 
4 - | Spectacle fitting, E. F emple....... . 
4H. P.. Auto. or Marine, ” Ibs | Spinning machine guide board, R 
| 


Mitchell 
Spinning mule 


antisnarling motion, I 








E. Woodford .. 
Stamp, time, W. D. C handler eees 
Starching machine, H Grunhagen n. 





| 

| Steam Boller, C. CAMpGS .cccccccccccccce 
Trolleys |} Steam generator, L. E. Wright...... 

| Steamer and heater, wheat, 





. BE. Huttor 
Transfer Service compound for use in, W ‘A 
for Shops, Stores & Warehouses. 
Bulletin 12-M explains. 
& HARNISCHFEGER, 


Clinten Street, Milwaukee, Wis. 


Steel making, 
Givens cove ees 
| Stereotype casting box, C. 8S. Partridge 
| Stocking stretching device, M. Thus 

Stoker, mechanical furnac e, F. Burger 

Storage battery, Mese role os 
= | Stove charcoal cookimg = attachment, K 
— ~ om _ Fletcher e ° - ‘ 
PERFECT - PUMP - POWER, | stove, car. A. 1. Gitson 
is attained only in the Stove oven revolving grate, I. 
TABER ROTARY PUMPS Stovepipe, H. Dite hburn _ 

whe . al ical | Strap lock, W. P. ¢ Adams ween eess 
anid Rae dussbia Will Street or station indicator, A. T. Chester 
pump hot or cold fluid, _- washer, T. M. Murphy ..........+..++ 
thin or thick. Requires | SUP rheater, H. Mie hauc BH weccccccscce 
no skilled mechanic. Most | Support, slidable, J. C. Dahlquist... 
or at least cost. All parts | Surgical instrument case, sterilizable, “HP 





PAWLING 
16 


























‘ Practical 





changeable Made of | Wilson base 
iron, steel or bronze, Can be | Surveying instrument, Harman ac0ee 
driven by belt, motor or en-| Suspender end clasp, E. Stuver . 
Large Illustrated Catalogue free | Switch operating mec hanism, T. Rundorff 
Buffalo, N.Y., U. S.A. | Table locking device, pedestal, ¢ Wilhelm 
—— Tag holder, J. B. Rose sav6 ° 
We manufacture gears | ‘Tallow, etc., decomposing, Perrelet & Becker 
and bodies suitable for | pank filling apparatus, combined automatic 








ine attachn.ent. 
ABER PUMP CO., 32 Wells St.. 














Ne signal and cut-off for, W. Renner..... 

f yuteh "= part or all Tape fastener, W. C. Martineau............ 

the parts for agasoline | Telephone circuits and apparatus, means for | 
or steam See our protecting, A. B. Stetson ....+...... 7 

late catalogue, FREE Telephone receiver, W. W. Dean .... 

NEUSTADT.- | Telephone selecting device, B Hamilton 

PERRY ©C®0., | Telephone — switchboarc busy test appa 











ratus for, J. J. O'Connell 
Telephone wire noise and 
Stiles 


Se EO. tte aes ects ent Gates an 
Sr. Loum, Mo. | rester, A 


















| 





36,2187 Cnas, T. Hows & Co,, 51 Hudson St., New York, Export Age, |'Telpherage system, H. Bentz . 
Tennis court marker, J. H. Bullard cose 
- Therapeutical apparatus, G. L. Abell...... 
eee MONOPLEX INTERCOMMUNICATING Thread Gveming machine, G. A. Freden 
6D, oe . EPPPPPTTITITTTT TT TTT Trt ee 
a TELEPHONE $4.00 each Threshing machine conveyer attachment, J. 
f The — and most reliable instrument now on 1. Hissong ob Oeeserccenoseceseesecs 
136,027 | the market. Absolutely guaranteed for one yenr | Ticker attachment, R. D Westcote sasee 
736,077 and directions are pia and anybody can Ticke . . 1 holder, A. L. Johnso 
ar dessvibing thoes aye icket or card h » &. Ee AnsOn..... 
eae f our instruments. Tickets, labels, or the like, holder for rolls 
} 6,044 Price, 7 Station Instruments, 64.00 each of, ¢ Grundig ° 7 
‘ Price, 11 Station Instruments, 4,40 each Tile mold, R. C. Tucker ... 
dh . Price, @Eod Instruments, 28,50 each Tinning baths, compound for. "use in, A \ 
736,043 7 aTw ATER KENT MFG. WORKS, W. Burwell 
110 N. 6th St., Phiinde phia, Pa. Tire, sectional cushion, ©. Miller . 





err ro 


735,900 
76,235 
735,602 


15, 600 
16,116 


as) 





aa -- 


oa) 


36,258 


26,006 


a4 


—a-3 





ko, 780 


aa 


BS, 883 
36,112 
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cast 








735,753 





736,082 
736,026 


















Tire smoothing device, rubber, 


== t a x et CG. B Waters ° 


.c ombinat ion, 




















Valuable Books! 


ees 


Pointers 
For Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elucidation of the Best Methods Employed by the 
Most Successful Inventors in Handling Their Inventions, 


By F. A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1.00. 


: Modern Machine 


Shop Tools 


Their Construction, Operation and Manipu- 
lation, Including Both Hand and 
Machine Tools. 


By W. H. VANDERVOORT, M. E. 
673 Illustrations. Bownd in Cloth, 
Price $4.00. 


An entirely new and fully illustrated work, treating 
the subject of Modern Machine Shop Tools in a 
concise and mprehensive manner. Special care has 
been taken to eliminate ail matter not strictly pertain- 
ing to the subject, thus making it possible to wive the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a mode- 
rate price. 

The work is logically arranged ; the various band and 
machine tools being grouped into classes, and desc rip- 
tion of each is given in proportion to their relative um- 
portance. The illustrations represent the very latest 
tools and methods, all of whic “3 are clearly described. 
Each tool is considered from the following points 
FIRST: ms * construction, with hints as to its manu- 

cture. 
SECOND Te operation, proper manipulation and care, 
THIRD— Numerous examples of work performed, 


Large 8vo. 576 Pages. 





DIES 


THEIR CONSTRUCTION AND USE 
For the Modern Working of 
Sheet Metals. 
By JOSEPH V. WOODWORTH 
Octave. Cloth. 


Price $3.00 Postpaid. 


This book is a complete treatise on the subject 
and the most comprebensive and exhaustive one in 


Very Fully Illustrated, 


} | existence. A book written by a vractical man for 


practical men, and one that no diemaker, machinist, 
toolmaker or metal-working mechanic can afford to be 
witbout. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use, are shown, and 
their construction and use described in a clear, practi 
cal manner, so that all grades of metal-working me- 
chanics will be able to understand thoroughly how to 
design, construet and use them, for the production of 
the endless variety of sheet-meta! articles now in daily 
use. 


HARDENING, 
TEQMPERING, 
ANNEALING 


and 


FORGING OF STEEL 
By JOSEPH V. WOODWORTH 
Author of ‘DIES, Their Construction and Use."’ 
280 pages. 20 Illustrations. Bownd in Cloth. 
PRICE, $2.50 
A new work from cover to cover. treating in a eles 
concise manner all modern processes for the Heati 


Annealing, Forging, Welding. Hardening 
Tempering of steel, making it a book of great pra 





Octavo. 







| cal value to metal-working mechanics in general. with 


T . 
Tool, band, A Vanderbeek ...... 
Tool heater, H. Walther ......0.ssse00+ ° 
Tools, variable speed drive for” machine 
Has no pumps, no valves. other, W. Donaldson ........ 
piping required to supply it with Track gage and bridle, combined, 
water Alwaysready foruse. Sim Hicks 
ylest In construction, most efficient oe - Heeeeneeeeeees 
noperation. Price will interest yw ~ Track or rail, F. & H. F. Keil..... 
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BERKEFELD FILTER ©0., 
4 Cedar Street, New York, 


“CUSHMAN” 


CHUCKS 


All sty!es and sizes. 





Sterling, Ul. 






Send for Catalogue 


THE CUSHMAN CHUCK CO., 
be Allyn St. Hartford, Conn. 


W F | DRILLING 


Gver 70 sizes and styles, for drilling either deep or 
shatiow wells in any Kind of soll or rock. Mounted 
on wheels or on silis, With engines or horse powers, 
Strong, simple and durable, Any mechanic can 
Operate them easily, Send for catalog. 

WILLIAMS BROS,, Ithaca, N. Y. 











| 














a i. 
for every purpose. Our instruments 
are found in all the best laboratories 

= ay of the country. Catalog free. 


Projection Apparatus 


Superior in accuracy and « 


for sientific work. 


Bausch @ 


Rocheste r, N. 


| sew von 


on venience. 


mb, Qptical Co., 





CHIC AE 


ae 





The coat may not make the 
man, but a few coats of 


Patton’s 


SUN-PROOF | 


Paint 


make the house 


Guaranteed to wear for five years, 
Pirrspuren Pirate Giass Co. 
Distributers. 
Knowledge and Advice (free) to 
Patton Paint Co., 227 Lake St., Kilwankee, Wis, 





(General 
Send for Book of Paint 








not ototot'd _ 
CM BESLYACO CHICAGO 


15 te 21 Clinton Street. 





COLD GALVANIZING. 


AMERICAN PROCESS 
SAMPLES anolINFORMATION 


NO ROYALTIES 
» APPLICATION 









— 

: 

a AND 

rT Electro-Plating 

zg Apparatus and Material, 
é s THE 

ac . Henson & von Witte 
Re 2 

> zt Yew 4 J. 

f ° 195 Laverty Ste N.Y. 

a 8 & 28. Canal St. 
a Chicago. 











































ONE IN THREE 


Did 73a ever realize that one entemente out of every three 


hroughout the world is 


OLDSMOBILE 


and the demand for the standard runabout is so = that } 
even with the rapid growth of | 
we shall more than maintain oar position 
moy, the leading denier in your town, to show 
* goes,” 
moe and the “ Doctor's Oldsmo- 


our 
how t 
rite fa for illustrated catalk 


© OLDSMOBILE 


" to Department 


OLDS. MgroR WORKS, - 
Der norr and LANSIN 
Merabers of the Ansoctatles 


‘actories : 


“The Boat Thing Ss Wheels.” 


censed Automobile a 


Price #66 


the Automobile industry 


DETROIT, MICH, 




















| $15. 








‘PORTABLE HOISTS AND GRANES 


are essential in shops and factories 
to-day ade of the best materials 
throw ghout is the 

Franklin Portable Crane and Hoist, 
Lifts and carries 3 tons with ease. goes 
any where, occupies but little space and 
can be operated by one man. Reduces 
the expenditure of time and labor, 
Body of Crane base, wheels and arms 


of cast iron 
-» U.S.A, 


Beaty and Tr 


Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
MAN Ought to know that the py 
can be easily fixed and regu- 
lated to any desired length 
below he € coat sleeve 
by usin 


Washburne’s Cuff Holders 


They can be instantly attached or de- 
tached. T he y never come loose—have a 
grip like a bulldug 

Lllustrated «i mialonue on request. 








Sample pair of Cuff Holders 
sent by mail on receipt of 20c, 


_ MERIC AN RING ©@.,, 
w aterbury, Conn. 





Box 








Build a 
Gasolene Lag = 





co, 


Puraverrata, Pa, 


All varieties at iowest prices. Best Kaiiroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates, 


Galan 4 Sewing Machines, Bicyctes, Touls. etc. save 


Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill 


NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 


THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 


Che Cypewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO 

> 209 North 9th St.. 
ST. LOUIS, MO, 

536 California St., 
SAN FRANCISCO, CAL 


will save you from 10 
Send for Jatalogue 





We 
| to 50s on Typewriters of all soakes. 


TO MINE OWNERS 


You needa Holeting E — aa 


You want t best, str feat, 









phic b i 


All parts ¢ 


atte WEBER G ASA & it, Moe 


| ENGINE io. ~ ‘d. ‘Box 1lid-a, Kansas Cit 


= 
The MEDART 


BOAT BUILDING 
MATERIALS 


g boat construction within the 
f amateurs, at «a smal! cost 

Launches, Row Beats. 
end stamp for catalog 


FRED MEDART, 3545 DeKalb St., St. Louis, “Mo. 


THE LACKAWANNA 


One, Two, Three, Pour Cylinder Motors 


4s 1g Hi, P ‘ 
UTOMOBILE & MARINE 
A Two-Cycle Motor that meets the 
most exacting requirements. 

An every day, long distance motor 
Manufacturers should investigate. 
| LACKAWANNA MOTOR coueat 
1455 Niagara St., BUFFALO, N. 


GAS ENGINE 
IGNITERS 


, for Marine, Stationary and 
Automobile engines. W! 
save ther cost many tt ob 
over in one year 

frite for circulars. 
The Carlisle & Finch Co., 


fton Ave., Cincinnati, O 


why VERY 
JESSOP S TOOL 3: Saws vc. 


wr. Jet P & SONS LP ala! 


range 


Yachts, 





pa) a a) a) ea 











Price 










E 
T. NEW YORK 











pw hey 
by mail. 


C. A. EDGARTON 


“All breaks made good.” 


50c and $1.00. 
MFG. CO., Box 222, Shirley, Mass. 





a 





